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PREFACE 



The Urban Economics Program at the University of 
California, Santa Barbara, was initiated in 1972 as a pro- 
gram of graduate studies in economics leading to the Master 
of Arts degree. This series of research reports is made 
possible with the support of the National Science Foundation 
Grant No. HES 75-10322. 

Students in the program are trained in the latest 
economic concepts and techniques, with emphasis upon appli- 
cation to public policy analysis. These skills are made 
available to public agencies through student internships, 
formal Research Reports in Public Policy, and subsequent 
public employment. 

The reports in this series are based upon research 
cond??cted by students, usually during the internship period. 
The purpose of this series is to introduce public agencies 
and other interested parties to the capabilities of policy 
analyi:^.is techniques. Any conclusions, recommendations or 
interpretations found in these reports are the responsibility 
of the authors and do not necessarily reflect the views of 
the National Science Foundation, the University of California, 
Santa Barbara, or the Urban Economics Program. 



Robert T. Deacon 
Program Director 
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ABSTRACT 

Population estimation and projection are Important aspects of 
regional analysis. To aid local analysts In understanding and using 
population figures, Section 1 of this paper presents currently used 
population estimation and projection methodology. An understanding of 
this methodology enables the analyst to Improve specific population 
estimates. 

Section 2 presents an often overlooked component of population 
analysis: the age-structure. This section offers examples where analysis 
of the population's age«-structure can provide significant insight into 
the Impacts of public policy decisions. 

Finally, Section 3 explains the operation of a computer program 
written in Fortran IV which can enable the local analyst to develop 
his own population forecasts and future age distributions. Using Santa 
Barbara County as a case study, the reader is shown the important 
improvements in population projections which the local analyst and this 
program can produce over those provided by a higher governmental unit. 
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INTRODUCTION 

The population of a given geographical or political unit plays 
an Important role in regional analysis and consequently in regional or 
local decision making. The absolute level, the rate of change, or the 
socio-economic characteristics of a given population quite often provide 
the impetus for action on the part of local governments, A brief reflec- 
tion on the concept of population, and its above mentioned aspects, 
reveals numerous examples of projects or programs which are started, 
continued, expanded, or stopped predicated on present or anticipated 
population levels. For example, a local police department may request 
additional uniformed officers based on current or anticipated levels 
of population. Projected population increases may provide the justifica- 
tion for immediate investment In some form of mass transit. 

From these examples, it is apparent that population plays an 
integral role in local or regional decision making. Often, local officials 
are not, nor do they pretend to be, trained demographers. These indivi- 
duals depend upon some higher governmental unit for both present and future 
estimates of population levels and of population characteristics. 
Widespread acceptance of these estimates, either due to lack of knowledge 
about the subject or due to lack of analytical tools or effort, can create 
significant problems in terms of regional or local investment-planning 
decisions. 

This paper consists of 3 basic sections. The first examines and 
explains the methods by which the two major sources of population figures 



for areas within the State of California, the United States Census Bureau 
and the State Department of Finance, derive post-censual and future popula- 
tion estimates. In addition, problems associated with the methods currently 
used are mentioned, enabling the reader to critically analyze specific 
uses of population estimates for those areas of interest to the local 
analysts 

The second section reviews a specific aspect of population 
figures often overlooked by the regional analyst - the present or future 
age structure of the general population. In conjunction with population 
projections, the age structure of the population can have significant 
implications for potential project or program decisions. With population 
estimation, population projection, and age structure in mind, specific 
cases are examined. Hopefully, insight gained in such examination can be 
applied to other regional decisions. 

The third section combines the knowledge, methods, and techniques 
mentioned in sections 1 and 2 with a computer program for population 
projection. Using Santa Barbara County as a case study, the reader is 
shown, step by step, procedures by which the local analyst may develop his 
own population projections and the potential improvement these estimates 
may provide over those of higher governmental agencies. 

At this point, a reminder is appropriate. Local policy decisions 
can be analyzed from a variety of perspectives using an assortment of 
tools. The purpose of this paper is not to conduct a total analysis of 
a specific local policy decision. Rather, an attempt is made to inform 
the reader of current population estimation and projection procedure, 
to examine the contribution a knowledge of a population's age structure 
can make to understanding the impact of a local problem or program, and 




to provide a tool with which the local analyst can perform his/her own 
accurate population and age distribution projections. As population is 
such an important aspect of local decision making, a thorough knowledge 
of the topics mentioned in this paper may be of invaluable assistance to 
local officials. 
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Section I 



POPULATION ESTIMATION AND PROJECTION: UNITED STATES 

At the national level, the U.S. Census Bureau produces three 
basic population estimates. The first, often referred to as the intra- 
censual estimate, attempts to compute population figures for each of the 
nine years prior to the latest decennial census. Such estimates are 
relatively unimportant to the local analyst and therefore are not discussed. 
With the post-censual estimate, the Census Bureau attempts to estimate 
the current population of the entire country and its various subregions. 
In many ways, the methods employed in these estimates are sljoilar to 
those used by the State of California for local population estimation. 
Therefore, a closer look at this methodology is reserved for a later section. 
Finally, the Census Bureau provides population projections for the cotmtry 
and its subregions. Often, these projections are highly tenuous and 
their uncertainty is clearly stated in all Census Bureau publications. 



Census Bureau plays an important role in local population estimation and 
projection. Therefore, a knowledge and understanding of that methodology 
could potentially provide the reader with the ability to critically 
analyze and evaluate estimates or projections of particular Interest. 



population projection whereby each of the coiiq)onents of popalation change 
(fertility, mortality, and migration) are projected separately.* Initially, 



*See U.S. Bureau of the Census, Current Population Reports , Series P-25 
No. 601, "Projections of the Population of the United States: 1975 to 
2050", U.J>. Govemnent Printing Office, Washington, D.C., 1974. 



Ultimately, the population projection procedure used by the U.S. 



The U.S. Census Bureau uses the cohort-component method of 
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the projection utilizes estimates of the total population, including 
Armed Forces overseas, by sex, race, and single years of age on a specified 
base date. Each estimate is carried forward by age each year through the 
use of appropriate fertility, survival, and Immigration rates. The base 
date population is updated periodically to provide more accurate projections. 

Mortality projections used in the most recent census projection 
were prepared by the Office of the Actuary of the Social Security Adminis- 
tration (SSA) . These mortality projections are based on an analysis of 
mortality trends and prospects by age, sex, and cause of death, but not 
by race. Only one set of mortality projections is used for all population 

projection series. 

All population projection series except one assume a net Immigra- 
tion of 400,000 legal aliens per year. Because this level is determined 
by legislation, a significant increase or decrease may occur at any time. 
However, a sizeable change (e.g., an increase or decrease of 25%) would 
have a relatively small effect on future population. The assumed 
distribution of this immigration by age, sex, and race is based on recent 
trends . 

Since mortality rates and annual limnigration are expected to remain 
relatively constant, the most important component of population change is 
expected fertility. Fertility projections consist of three parts: cohort 
fertility rates, the timing pattern of fertility, and the period fertility 
rates. The ultimate cohort fertility rate- is the average number of child- 
ren bom to a cohort of 1,000 women upon completion of childbearing . 
This ultimate rate reflects the level to be attained by cohorts of women 
who have not yet entered the childbearing ages . For cohorts of women now 
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in the childbearing ages, projected fertility rates are consistent with 
the tiltimate rates, but also are affected by the actual experience of the 
cohorts to date. 

A single tiniing pattern of fertility is used for all projection 
series. An ultimate mean age of childbearing is assumed and a timing 
pattern of fertility calculated based on experimentation with various 
assumptions about marriage patterns, birth intervals, and parity distribu- 
tions.* Generally, the mean age is selected on the basis of " . . . appearing 
at this time to be a reasonable choice. "[1] The selection of one timing 
pattern for all three series reflects the fact that there seems to be no 
obvious relationship between the level of fertility and the mean age of 
childbearing . 

The actual computation of projected births by year requires the 
knowledge of current or period fertility rates (also referred to as 
age-specific birth rates) . For those cohorts net yet wlkhln the child- 
bearing years, the procedure for determining age-specific birth rates is 

relatively siaple. The previously determined ultlaate fertility rate and 
the timing pattern of fertility are used to calculate the number of births 
each year from a cohort of 1,000 women as they pass through the childbearing 
ages. Upon completion of childbearing, a cohort of 1,000 women would have 
produced the number of births indicated by the ultimate fertility assump- 
tion. For the cohorts already in the childbearing ages, their most recent 
age-specific birth rate and the cumulative fertility of each cohort to 
date must be considered in projecting future births. These projections 
are then adjusted so that the observed and projected rates add to the 
ultimate cohort fertility rate set previously. 

*Parity is the number of children ever bom to a woman. 
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Table 1 sluivs the estimates of fertility rates for 1973 and 
projections of ultimate fertility rates by age* This table is the end 
result of the procedure outlined above. For example, the series I projec- 
tion assumes an ultimate fertility rate of 2,700 .*blrths per 1,000 wof 
by the end of their childbearing careers* This assumption, together with 
a projected pattern of fertility (mean age 26 years) is used to calculate 
age-inpecific birth rates for the years 14 to 49. For every 1,000 women 
aged 24, the series I projection expects almost 218 births. Series III, 
on the other hand, assumes that ultimately there will be 1^700 births per 
IfiOO women and age-specific births at age 24 of 137 per 1,000 women. 

Population projections are always technically correct because 
they indicate the population that would result if the underlying assump- 
tions turn out to be correct. Therefore, a choice among alternative 
projections hinges upon an evaluation of the assumptions. If these 
assumptions could be determined in some quantitative manner, a statistical 
confidence interval may be established around each population projection. 
As tla.f actors influencing population trends are not perfectly predictable, 

any indication of accuracy concerning a population projection is purely 
an individual or collective judgment. 

Unfortunately, the Bureau of the Census suffers one of the problems 
of any large public bureaucracy, time lag. The initial lag occurs in 
the gathering of information and the dissemination of results. The most 
recent period fertility rates and age-specific birth rates are important 
factors in choosing the appropriate projection pattern. Yet, as late as 
October, 1975 the most recent figures available were for 1973 and these 
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^Rates tor 1972 are based on provisional data on total births anii 1970 to 1972 tromi^ by acc And rtice. 
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figures were based on provisional data. Such lags may conceal Important 
changes from decision makers. Perhaps the most profound lag In recent years 
on the part of the Census Bureau has concerned the adoption of alternative 
fertility assumptions for Its series of popultaion projections. At this point, 
some historical background Is In order. 

During the past two decades, four main projection series were 
developed, reflecting different future fertility assumptions. Beginning 
in 1964, the cohort-component method of population projection was adopted 
and the four projection series were labeled alphabetically. The first four 
alphabetical projection series, labeled A, B, C, and D, were published In 
1965 and they represented ultimate fertility assumptions of 3.4, 3.1, 2.8, 
and 2.5, respectively. In 1970, the Series A projection was dropped as unrealls- 
tlcally high and Series E (2.1) was added to represent the lower bound. 
Again In 1972 a change was made as Series B was dropped as the high bound and 
a Series F (1.8) was added. Each addition of a lower bound reflected an update 
In the population base and reflected the prevailing ultimate fertility patterns. 

In 1975, the alphabetical projection series was eliminated and three 
CRoman) numerical series substituted, I, II, and III. All three series start 
with the estimated population as of July 1, 1974. Although these revised 
projections utilize lower mortality projections and a revised age structure 
of immigrants, the significant differences with the alphabetical series are 
the fertility assumptions. The ultimate levels of cohort fertility are as 
follows: Series 1-2.7, Series II - 2.1, and Series III - 1.7. The switch 
to the new series of three alternatives is thought to . . better serve 
the needs of users." [2] (A statement which will be examined in more detail 
later.) 
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FIGURE 1 

ALTERNATIVE CENSUS BUREAU PROJECTIONS FOR THE UNITED STATES 




StrlM ••b" 
Serial 
Scrlta **o** 
Strict 
Strict **r 
Sctlcc 
Scrlcc "II** 
Scrlcc ••ixi" 



1970 IMO 



M30 »M 



Source: H, Fox, A Look at Population Growth Projections for the United 
States and the State of California , General Research Corp, 1975, 
Calif. State Dept. of Finance Report, June, 1974. 



The reluctance to adopt lower fertility assumption^ neglected 
important historical trends. In 1972, the Bureau of the Census referred 
to Its latest lower bound projection. Series F (1*8) with the disclaimer: 
"The choice of a fertility level for Series F is entirely arbitrary as 
there is no precedent in American demographic history on which to assign 
such a low level." [3] Below Is a figure representing the period fertility 
rates from 1800 to the present. Although extrapolation is always tenuous. 
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the historical trend Is definitely down** 



3FIGURE 2 

UNITED STATES CURRENT FERTILITY RATES 



8r- 




YEAR 

Source: H. Fox. Population Forecatst and their Implications for Public 
Policy, G eneral Reseatch Corp. 1974. 

In order to determine which of the alternative assumptions will 
serve as an official baseline, the most recent fertility trends are 
ex£uixined and periodic surveys are conducted In an attempt to discover the 
fertility expectations of American women. The current fertility rate in 
1973 was 1.87 births per woman vs. 3.33 in 1967. [4J A continuing drift 
downward in fertility rates is further documented by the most recent 
population survey. Conducted in June of 1974, this survey shows that 
American women under 30 years of age are increasingly favoring the two 
child family. A portion of the results, shown below in Table 2 reveals 

*For additional discussion concerning the economic determinants of fertility 
levels, see Journal of Political Economy , supplement 81, No. 2, March/April 
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that almost 73% of all married women 18 to 24 years of age expect to have 
fewer than three children. Compare this figure with the 1967 survey 
result of only 44.5% with such a preference. 



TABLE 2 

TOTAL LIFETIME BIRTHS EXPECTED FOR REPORTING WIVES 18 TO 24 YEARS OLD 
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Source: U.S. Bureau of the Census, Current Population Reports , Series P-20 
No. 277. 1975. 

The age at first marriage is a further influence to be considered 
when choosing the appropriate fertility assumption. Census and survey 
data show that an inverse relationship seems to exist between the age 
at first marriage and the level of cohort fertility. Evidently, for a 
given cohort of women, an increase of one year in age at first marriage 
corresponds to a decrease of .1 in the fertility rate. [5] Therefore, 
trends in recent marital jfattems can have an important impact on future 
fertility rates and for that reason, must be taken into consideration. 

Due to recent circumstances, the Census Bureau has opted for the 
Series II projection with an ultimate fertility rate at the replacement 
level of 2.1 and a cohort fertility around replacement level commencing 
with women presently in the young childbearing ages. The Series I and 
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Series III assumptions attempt to provide • .a one-child range that at 

this time appears likely to Include future trends and fluctuations In 

fertility ."[6] However, the Series I assumption (2.7) was set higher above 

the Series II assumption than the Series I (1.7) was set below Series II. 

The Census Bureau justifies this arrangement with the Idea that for 

fertility to drop much below 2.0 births per woman, "... there would have 

to be a change In the prevailing social norm which favors at least two 

children per family and/or In the social and economic factors determining 

adherence to this norm. "[7] 

As alluded to previously, there may have been another reason, other 

than simply updating the data, for the Census Bureau to drop Its four 

alphabetical projection series In favor of the three Roman numerical series. 

As mentioned, the most recent four alphabetical series, labeled C,D,E, and F, 

represented fertility assumptions of 2.8, 2.5, 2.1, and 1.8. To correctly 

analyze suggested programs or projects at the national level, one must make 

Inferences about future population. For such Information, the analyst would 

turn to the Census Bureau. Hesitant to choose either of the extreme estimates. 
Series C or Series F, inevitably the choice revolved around Series D or E. 

Due to experience in the fifties and sixties of population under-estimation, 

the chosen projection series was often Series D. Using the same 1972 base 

population, the choice of Series D over Series E would yield a 1990 U.S. 

population estimate larger by approximately 20 million people. [8] Keep in 

mind, the prevailing fertility rate in 1972 was approaching Series F. 

The recent adoption of the numerical series of population projections 

appears to be an attempt to eliminate the above mentioned problem. By 

developing only 3 projections, the Census Bureau, in effect, forces the 

analyst to choose the middle one. Series II. Although the fertility 




assumption behind the Series II projection (2.1) is above that which 
currently prevails, it does form the basis for the Census Bureau's 
baseline projection based on a variety of surveys and studies. Undoubtedly, 
the three projections are a vast improvement over those which previously 
prevailed • 

At this point, a brief review might be appropriate. The methods 
by which the Census Bureau derives its population projections and 
estimates has been explained. Although a number of components form each 
projection, by far the most important component of national projections 
is the ultimate fertility rate assumption. This rate reflects the expected 
number of births for each woman who is now beginning her child-bearing 
years. Recently, the Census Bureau has switched from four alphabetical 
projection series to three numerical series. This new group of projections. 
Series I, II, and III reflects ultimate fertility assumptions of 2.7, 2.1, 
and 1.7 respectively. That is. Series I assumes each woman will bear an 
average of 2.7 children as she progresses through the child-bearing years. 
A thorough understanding of the projection methodology is iiiq>ortant 
before examining those projections and estimates developed by the Califor- 
nia State Department of Finance. 

Population Estimation and Projection; California 

The State of California also utilizes a cohort-component method of 
population forecasting. However, because California is an open region, 
the more important problems are the estimation of the base data population 
and the estimation of future in-migration. The State publishes base 
population figures for each county using a combination of three methods. 
The "ratio correlation method" uses a regression equation to estimate the 
civilian population, including migration, for a given date. The independent 
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variables used in the estimation procedure are: (A) net natural increase, 
(B) elementary school enrollment, (C) automobile registration, and (D) voter 
registration. The current (1975) equation for California is: 

Population = .0453 + .1988 (A) + .1404 (B) + .2210 (C) + .3906 (D) 

where A, B, C, D refer to the variables described above. [9] 

The "component method II" uses vital statistics to measure natural 
increase and school enrollment to measure net migration. Because this method 
is specific to the civilian population under age 65, Medicare statistics 
are used to estimate the 65 and over population and military station sta- 
tistics are used to estimate the military population. 

The third and final method is referred to as the "driver license 
address change composite migration estimating method." Initially, the 
survived cohort of the civilian population under 65 years is calculated. 
A variation of the component method estimates migration of the population 
under 18. Drivers license address changes estimate migration of the popula- 
tion 18 to 64 years of age. In the latter case, the 1970 relationship 
of population to driver licenses is used in the estimation procedure. Added 
to this number are estimates of immigration from abroad, military station 
strength, and an estimate of the population 65 and over based on Medicare 
statistics. Where available, recent county special census data are incor- 
porated. 

Generally, the individual county figures are a simple average of 
the above three methods, adjusted for changes in the institutional popula- 
tion and controlled to a state total. Until recently, the state total 
was consistent with that published by the Bureau of Census.* 

*The State has yet (1976) to adopt the three numerical projection series 
computed by the U.S. Bureau of the Census. 
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As mentioned, the State, analogous to the Bureau of the Census, 
uses the cohort-component method of population projection. Although the 
estimation procedures are similar for the fertility and mortality compo- 
nents, significant differences occur with the migration component. In- 
and out--migration for a state is extremely difficult to measure. For 
base population figures, there is no alternative to the use of symptomatic 
indicators as described above. Estimation of future net migration may be 
the most critical variable in the projection calculation and yet the most 
difficult to estimate. Based on the indicators mentioned above, net migra- 
tion has varied considerably over time from a high of 357,000 tt 1963 to 
about 16,000 in 1970. [lO]. 

Once an estimate of state-wide net migration is made, future 
levels of net migration by county are established by allocation. These 
allocations are prepared in consultation with local planners and with state 
and federal analysts concerned with water, land, transportation, and 
environmental questions.* The allocation schemes are also based upon 
current and immediate past experience. 

Using the nomenclature formerly employed by the U.S. Bureau of 
the Census, California has chosen three alternative projection series 
C, D, and E corresponding to fertility assumptions of 2.8, 2.5, and 2.1 
respectively. The baseline projection, labeled D-lOO, refers to a 
fertility assumption of 2.5 and a net migration factor of 100,000 per 
year. According to the State, Series E and Series C represent "... two 
plausible but different future courses, one higher, one lower. "Ill] 
Furthermore, the State recognizes that currently each county has a 
different fertility pattern and therefore, age specific birth rates for 

*Because a total migration figure for the State is chosen first, regions 
may be allocated migration based on the total figure rather than on region- 
specific information. 



each county are developed and compared with those for the State* The 
projection procedure then allows any differences to diminish gradually and 
vanish by the year 2010. 



TABLE 3 

STATE OF CALIFORNIA PROJECTION SERIES 





Fertility 


Net-Migration 


Title 


Assumption 


Assumption 


Series C-150 


2.8 


150,000/year 


Series D-150 


2-5 


150, 000 /year 


Series D-lOO 


2.5 


100,000/year 


Series E-0 


2.1 


0/year 



Table 3 lists each of the State's published projections and the 
respective fertility and migration assumptions. 

As mentioned, the State has chosen Series D-lOO as its baseline 
projection. From the previous discussion, the reader recognizes that this 
choice reflects the belief that each woman now entering her child-bearing 
years will produce an average of 2.5 children. In addition, the projection 
also assumes an annual net in-migration of approximately 100,000 per year 
allocated as previously described. 

The State publishes these projections to the year 2020 for each 
County. Often, investment-planning decisions are based on these estimates, 
and for this reason they are important to the local analyst. Because 
population forecasting is a difficult and time consuming process, the 
analyst generally turns to the State for guidance. As revealed above, 
the analyst is presented with four projections of which Series D-lOO is 
termed the baseline projection. A blind acceptance of these figures may 
lead to incorrect conclusions. 
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FIGURE 3 

ALTEKKATIVE POPULATION PROJECTIONS: CALIFORNIA 




TIM 

Source: H. Fox. A Look at Population Growth Projections for the United 
States and the State of California , General Research Corp., 
1975. Calif. State Dept. of Finance Report, June, 1974. 

As mentioned, the State uses a combination of three methods 
for current population estimation. Unfortuantely , each of these 
methods utilize variables which may be subject to considerable change 
over time. For Instance, the Ratio Correlation method is based upon 




an observed relationship for the 1960-70 decade. Due to the changing 
age mix of the population, a point to be examined In Section 3, three 
of the four Independent variables and their respective relationship to 
total population are altered by time. For example, elementary school 
enrollment, one of the variables, has decreased considerably in the last 
five years although there has been an Increase in total population. 
Obviously, its usefulness as a population indicator has diminished sub- 
stantially. 

Similarly, the third estimating method, which involves driver 
license address changes, has lost much of its usefulness with the passage 
of time. This method estimates the number of migrants to an area from 
driver license address changes . .by using the 1970 relationship of 
population to drivers licenses for the ages 18 to 64 years."! 12] In Section 
2 the reason why using such a relationship may lead to erroneous results 
is examined. 

Although not used directly by the State, a method frequently 
used by local agencies concerns estimated household size. Total popula- 
tion is estimated by multiplying the number of housing units by a factor 
for household size. To this total is added the number of individuals 
living living in group quarters. Generally, the household size factor 
is determined from the most recent census. 

Unfortunately, the household size factor does not remain con- 
stant over time. Since 1970, there has been a dramatic decrease in the 
average number of people per household. For those agencies using this 
method, the decrease has led to substantial over-estimates of actual 
population i For example, Ventura County routinely estimated its July 
1974 population at approximately 447,000. A special census conducted 6 
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months later revealed a true figure 15,000 short of the previous estimate. 

The difference is almost wholly accounted for by the mistaken use of 

past household size figures. 

On the average, 3.36 persons lived in each household 
in 1970. In 1975 the size of the average household 
is down to 3.0. This dramatic decline in household 
size had not been accounted for in earlier estimates. 
As a result, with the addition of each new dwelling, 
the population was estimated at a higher amount than 
would actually live at that residence. [1^] 

A brief examination of this figure^s substantial change in recent years 

would reveal the invalidity of using an outdated household size figure. 

Utilizing the knowledge gained from the discussion of the Census 

Bureau's methodology, one can immediately see problems associated with 

the State's baseline fertility assumption. There would have to be a 

massive change in the current values and practices of American women in 

order to acliieve Series D-lOO's fertility level. All surveys indicate 

that neither is such a change taking place, nor can we expect such a 

change in the immediate future. [l4] The State replies with the following 

statement: 

The completed fertility level of those still in 
the child-bearing period is, of course, unknown 
but there is yet ample time for a lifetime aver- 
age of 2,5 or more for women, . . The increase 
in the crude birth rate from 14.4 per thousand 
in fiscal year 1974 to 14.9 in fiscal year 1975 
may foreshadow this.[l5] 

Generally, the longer a woman postpones child-bearing the fewer children 

are produced. The State ignores this fact and relies on an increase in 

the crude birth rate to prove its point. Undoubtedly, the referenced 

increase is due to a change in the age-structure rather than a change in 

the attitudes concerning larger families. 

The State's assumptions concerning net in-migration are difficult 
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to question. As annual legal net Immigration to the whole country has 
generally hovered near the limit of 400,000, one might genuinely expect 
10% of that number to come to California each year. The Staters allocation 
of this migration factor to each county is difficult to derive and 
therefore difficult to critically analyze. Even if the allocation proce- 
dure was obvious, no proven method of estimating future migration has 
been developed. Often, unless the migration component is obviously 
erroneous, the local analyst has no recourse but to accept the State's 
figures. 

Improving Population Estimates and Projections 

This section is not meant to provide sophisticated alternative 
techniques of population estimation or projection. If such techniques 
could be developed, local analysts have neither the time nor the resources 
to compute their own figures. However, with a thorough understanding of 
the methodology utilized by the State and Federal government, the analyst 
can make important alterations in the figures received from those sources. 
By including information from other sources and with the aid of the popula- 
tion projection program developed later, the analyst can quickly and easily 
derive population figures that may be more accurate for the smaller region. 

There are a variety of sources from which .information may be 
gathered. This information may be divided into two categories; that 
which applies to current population estimates and that which applies to 
population projections. Perhaps the foremost source for both types of 
information is the Census Bureau. This agency publishes a series of 
papers titled "Current Population Reports". In these reports, some of 
which have been referenced earlier, are the results froTn surveys and the 
latest population projections and estimates. Casual reading enables the 
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analyst to stay abreast of current fertility patterns, women's expectations 
of future fertiltiy, marital and divorce trends, and household size 
estimates, often by region^ 

For current population estimates, the most logical source of 
additional information is the local public health department which 
compiles birth and death information by place of residence* Reliance 
on the State for these figures will be insufficient as they are 
frequently years behind in their compilation. 

The number of housing units added to the area is also a valuable 
piece of information. Often, a local Board of Realtors can provide 
vacancy estimates based on survey data. However, remembering the 
Ventura example, caution should be exercised in the use of this data. 

School enrollment data from local school districts is another 
source of additional information. Often, changes in enrollment not 
associated with previous changes in the number of births can signal 
changes in current migration patterns. However, school enrollment 
figures will be of less importance if the fertility rate continues to 
decline. Due to recent fertility trends, long term relationships 
between school enrollment and total population must, at best, be continually 
updated, if not ignored. However, school enrollment data can provide 
clues as to the size of the various age groups falling within the school 
attendance years. 

Similarly, statistics from the local Social Security office can 
provide substantial information on that portion of the population collecting 
benefits. Although not specifically applicable to estimating total popula- 
tion, this data shows the relative changes in the older age groups. 
Combined with latest census information. Social Security statistics may 
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reveal significant in-or out-migration. 

Driver license address changes are also an excellent source of 
information on the migration component of current population estimates. 
This data is available each year by four age groups, <25, 25-44, 45-64, 
>64, and by type of migration, intercounty and Interstate* Obviously, 
these figures do not provide all necessary migration information, yet 
they can provide important insights. Table 4 shows this data over the 
four years, 1970-74, for Santa Barbara County. 

TABLE 4 

NET DRIVER LICENSE ADDRESS CHANGES BY YEAR 
FOR SANTA BARBARA COUNTY 







Age Groups 






Year 


LT. 25 


25-44 


44-64 


GT. 64 


Total 


1970-71 


772 


-542 


31 


159 


421 


1971-72 


1016 


-733 


53 


179 


516 


1972-73 


1290 


-127 


129 


205 


1498 


1973-74 


1172 


143 


232 


200 


1746 


Total 


4250 


-1259 


445 


743 


4181 



Source: California Department of Motor Vehicles. 

There appears to be no reason why driver license information 
could not be obtained for areas smaller than a County • The information 
is entered in the Department of Motor Vehicles (DMV) records by zip code. 
With proper programming, the data could be retrieved in the same 
manner. For counties composed of two or more separate and distinct 
regions, address changes by zip code are invaluable. In Santa Barbara 
County j for example, the area is neatly divided into two areas: the North 
County (north of the Santa Ynez mountains) and the South Coast (the area 
south of the mountains). These two regions are divided geographically, 
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economically, and socially. Address changes by zip code would provide 
the analyst with a third type of migration information: intra-county 
migration. Questions such as,' "Are people moving from the North County 
to the South Coast?" could be answered. Sxifficient prodding by local 
analysts may prompt the DMV to publish the information on their own. 
If such data is particularly important, the analyst may wish to ask for 
a special run of the DMV computer. 

A final source of information concerning current population 
estimates is the Internal Revenue Service (IRS) . Although not yet 
completed, the IRS has been directed, for revenue sharing purposes, to 
gather population data from income tax returns. As these tax returns 
list the number of dependents, they will be important .sources of popula- 
tion data. However, there are many individuals who do not file returns 
either by choice or lack of necessity. Some method of relating total 
population to the IRS observed population will have to be developed. 
Even with this drawback, data from income tax returns promises substantial 
improvements to the current population estimating procedure. The local 
analyst should be aware of this new potential source of information. 

To Improve the Staters population projections, the local analyst 
must look to other sources of additional information. As previously 
explained, projections for local areas are composed of two components-, 
expected fertility patterns and expected migration levels. Although 
neither of these two components can be determined exactly for future 
years, valid adjustments to those figures used by the State can be 
made. First, Census Bureau publications provide valuable data concerning 
a variety of factors which affect future fertility levels. The Census 
Bureau also provides a baseline population projection whose assumed 
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fertility rate nay be compared to that used by the State. 



Birth certificates filed with the county registrar may yield 
Information detailing recent fertility trends. In Santa Barbara County, 



TABLE 5 

SANTA BARBARA COUNTY ^IBM DATA; 1974 
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TOTAL tim 
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426 
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72 


1,464 
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65 
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29 
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14 
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1 
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75 


11 


15 
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2 
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Source: Santa Barbara County Schools Office. 

the County Schools Office conducts an annual survey of birth certificates, 
recording the race, age, number of previous children, and residence (to 
census tract level) of the mother. Using this information (Table 5), the 
analyst can develop current fertility rates and compare them with the 
projected rates used by the State. In the case of Santa Barbara County, 
the discrepancy is quite obvious. Using 1974 population estimates, the 
current fertility rate is roughly 1.7. This figure is below the current 
fertility rate for the country and far below the ultimate fertility rate 




of 2.5 used in the Staters projections. 

Table 5 also shows the contribution to total population made 
by the various racial groups. The Spanish surname community, although 
only 17% of the total population, contributed 28.2% to the total numbrr 
of births. This factor should be considered when comparing present 
fertility rates with those projected by the State. 

Future migration is probably the most difficult factor to 
incorporate into a population projection. The local analyst may feel 
that Improving State figures is an Impossible task. However, checking 
a few key sources will allow the analyst to make that significant improve- 
ment. Obviously, zoning restrictions or building moratoriums will have 
an Impact on future population. 

In addition, demographers have used a concept borrowed from 
regional economists called the export/base multiplier. Briefly, the 
local economy is divided into two types of firms; export and service. 
An increase in the export sector of the economy entails an increase in 
the service sector also. Assigning population relationships to these 
sectors and projecting changes in the size of the export sector, one 
can determine required population changes. 

Although forecasting future changes in the export sector is 
quite tenuous, staying abreast of economic conditions within the region 
provides the analyst with Important clues concerning future migration. 
As is often the case, the local Manpower Area Planning Council, with 
help from the State Employment Development Department (EDD) , may 
have conducted a study projecting future job opportunities within the 
region. In the past, these reports have depended quite heavily on 
extrapolation. In recent years however, the techniques utilized have 
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increased In sophistication. 

The local Chamber of Commerce can often provide detailed Informa- 
tion on the expansion plans of nearby firms. Local newspapers, In 
cooperation with a variety of local business leaders, frequently publish 
annual summaries of business forecasts. In Santa Barbara County, the 
Santa Barbara News Press publishes an annual "Review and Forecast" with 
sizeable amounts of information about future prospects. 

Any expansion plans should be reviewed with consideration to 
the type of firm Involved. Expansion of companies mainly employing 
the unskilled may contribute little to new In-mlgration if there is 
a large pool of unemployed or under-employed workers. Firms requiring 
the services of the highly skilled, on the other hand, may increase 
in-migratlon. 

One last point of warning should be mentioned concerning all 
population projections; examine the source. Unfortunately, there are 
certain Inherent tendencies which can affect the validity of a projection 
developed or used by any bureaucracy. Often, these tendencies increase 
population estimates in an attempt to justify projects or programs. 

By this point, the reader should be able, with the aid of other 
information sources, to critically analyze and Improve population estimates 
prepared by other agencies. The analyst should compare current and pro- 
jected population estimates and their respective assumptions with recent 
birth statistics, housing unit Information, driver license data, up-coming 
IRS reports. Chamber of Commerce information, and EDD studies. Simple 
alterations to the State's figures, combined with the population projection 
program, can provide more valid overall estimates and projections and, at 
the same time, utilize minimal amounts of time and resources. 
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Section II 

AGE STRUCTURE: UNITED STATES AND LOCAL AREAS 



So far, we have examined population estimation and projection 
methodology and the Important Improvements that can be made. This 
section examines an often overlooked component of population which 
has Important impacts upon regional policy decisions; the age structure 
of the population. The following pages examine exactly ^^at is meant 
by age structure and its potential implications for regional analysis. 

Since 1910, the United States has experienced wide variations in 
the number of annual births which reflected substantial changes in the 
current or period fertility rate. The annual number of births, shown in 
Figure 4, reached a low point during the depression years. Immediately 

FIGURE 4 
UNITED STATES ANNUAL BIRTHS 
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Source: H. Pox. A Look at Population Growth Projections for the Paited 

States and the State of California, General Research Corp., 1975. 
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after World War II, the nuznber rose steadily to reach a peak in the late 
1950 's. Since 1960, the level has dropped precipitously except for a brief 
upturn in 1969 and 1970. 

These significant changes in the level of births have produced 
disproportionate numbers of individuals concentrated in particular age 
groups. For example. Figure 5 shows the United States population by five 
year age group for 1960, 1965, 1970, and 1975. As is apparent, in 1960, 
the under 5 years age group was significantly over represented in the 
population. This fact reflected the high level of births that occurred 
in the late 1950 's. Also apparent is the relatively small number of people 
in the 25-29 age bracket as a result of the low level of depression births. 

By 1965, the downturn in annual births is starting to show up in 
the age structure. The peak population level is now in the 5-9 age 
bracket with an appropriate impact being felt in the elementary school 
system. 

By 1970, the graphical representation of the age structure has 
clearly begun to resemble a wave. The huge age structure "hump" has now 
moved into the 10-14 age bracket with the appropriate movement of the age 
group trough into the 35-39 age bracket. 

By 1975, there is a tremendous difference in absolute numbers 
exhibited by the age class bulge, which is now in the 15-19 age group. 
This peak age group is 50 percent larger than the 30-34 age group and 30.4 
percent larger than those aged five or less . 

Determining the future age structure involves assumptions 
concerning future fertility levels. Using the Census Bureau's baseline 
forecast (Series II), Figure 6 shows the anticipated age structure for 
1980 and 1985. Such projection is a relatively straightforward procedure. 
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FIGURE 5 

U.S. POPULATION BY FIVE YEAR AGE GROUP 
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FIGURE 6 

UNITED STATES ANTICIPATED AGE STRUCTURE 
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For instance, to find the number of 20-24 year olds anticipated in the 
1980 population, one need only apply appropriate mortality rates and 
immigration factors to the present population within the 15-19 age 
bracket. For those not yet bom, the Series II fertility assumption of 
2.1 in conjunciton with the number of females of child-bearing ages yields 
the expected number of births over the next 10 years. As can be deduced 
from Table 6, between 1950 and 1970 most of the increase in population 
was in the age groups under 30 years. From 1970 to 1990, this increase 
will be concentrated in the age groups between 25 and 45. The slow passage 
of the population bulge through the various age classes must be incorporated 
into public policy decisions. 

TABLE 6 



UNITED STATES PROJECTED AGE DISTRIBUTION 

Agt Groupa 
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Source: H. Fox. Population Forecasts and their Implications for Public 
Policy > Genferal Research Corp. 1974. 

Changes in the ultimate fertility assumption can produce signifi- 
cant changes in the projected future age structure. Figure 7 compares 
the projected 1990 age structure for the United States based on Series I, 
II, and III fertility assumptions. Note the considerable differences in 
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number for those in their elementary school years. This changing age 
mix can have Important Impacts on present and future demands for public 
services . 



FIGURE 7 

ALTERNATIVE 1990 POPULATION PROJECTIONS FOR THE UNITED STATES 
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Source: U.S. Bureau of the Census, Current Population Reports , Series P-25, 
N. 601. 

Briefly .then, the tremendous age class wave is the result of 
three major trends in births. First, births declined in the decade 
1925-1935 from about 3 million to 2.3 million. The post-war years saw 
births rise from about 2.8 million in 1945 to 4.3 million in 1957. The 
last decade has seen the sharpest drop in the birth rate in history. 
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resulting in 3.17 million births in 1974. 

Regional analysts are quick to point out that national trends are 
usually not exhibited by local areas, especially those areas having large 
numbers of immigrants. However, the age structure as described above 
seems to exist, in one form or another, in all regions. Some areas may 
have the population bulge occurring slightly before or slightly after that 
of the nation. Invariably, all areas do have the bulge we described. 
Figure 8 shows the age structure for three California counties. Note the 
obvious similarities. 



FIGURE 8 

AGE STRUCTURE FOR THREE CALIFORNIA COUNTIES 
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MODESTO 





Source: U.S. Bureau of the Census, General Population Characteristics; 
California , 1970. 



*The 1975 distribution Is based on the recent special census for Santa 
Barbara County. 

**There Is a branch of the University of California within Santa.Barbara 
County and Its student body represents a significant portion of the 
County's total population. Therefore, UCSB enrollment Is purposefully 
distinguished In the above distributions. 
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Age Structure; Case Studies 

In the past, local analysts became accustomed to examining 
the demand or need for public services in per capita teimis. The 
existence of the described age structure distortion totally negates such 
thinking. There are a variety of cases in the public sector for which 
a knowledge of the age structure can have a significant impact. Perhaps 
the simplest and most obvious example concerns the educational system. 

As the population wave moves over time, its Impact will be 
felt in the various grade levels • In many parts of the country, the 
peak is situated in the high school grades with the corresponding 
pressures on facilities and classroom size. Elementary school enrollment 
is relatively depressed as the backside of the population wave is now 
being felt particularly heavily in these grade levels. 

Although the population wave has almost rtin its course through 
the educational establishment, there is still one area in which knowledge 
of the wave may help in decision making: junior colleges. Community 
colleges provide a wide variety of educational services to a variety of 
student types; adult education, and night school to name a few. However, 
this analysis is primarily concerned with those students coming directly 
out of high school and continuing their, studies at the local community 
college. Those increasing numbers of students slightly older than the 
peak age group are producing enrollment pressures on local community 
colleges . 

This initial portion of the population wave is one reason junior 
colleges have undergone tremendous expansion in recent years. Santa 
Barbara City College floated a bond issue In 1973 to purchase land and 
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facilities for Its expanding enrollment. A brief look at the 1975 age 
structure for the South Coast would reveal a peak at age 16. Within four 
years, this age group will have completed what are normally considered 
their junior college years. Unless dramatic policies of enrollment 
expansion are pursued, either through out-of-county young adult recruit- 
ment or In county adult recruitment, one can expect decreased enrollment 
pressures at the junior college level* 

Criminal justice planning is another area in which a knowledge 
of the reglon>'s> fige structure can play a critical role. Historically, 
the various age groups have contributed a relatively constant share to 
total criminal activity. For example. Table 7 shows the percent distribu- 
tion of arrests by age group, for 1973 crime index offenses. From the 
table, one can see that those in the 25-29 age group made up 8.8% of 
all arrests. From the next row in the table, one notices that those in 
the 25-29 age group represented only 7.4% of the total population. 
Dividing the 8.8% arrest figure by the 7.4% population figure yields 
a result termed the relative involvement rate. If the involvement rate 
is less than one, that particular age group contributes less to total 
arrests than its share of the total population would indicate. On the 
other hand. If the relative involvement rate is greater than one, that 
age group contributes a higher perceotage to total arrests than its 
percentage share of the population. Examining involvement rates across 
age groups reveals the disproportionate share the younger age groups 
contribute to the total number arrested. 

Interestingly, the involvement rates for all age groups have 
remained relatively constant over the years. Table 8 shows these 
figures for the years 1967-73. This consistency can aid criminal justice 
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planners • 



TABLE 7 

ARREST DATA FOR CRIME INDE X OFFENSES; 1 973 
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Source: H. Fox. General Research Corp. Private correspondence. 
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RELATIVE CRIME INVOLVEMENT RATES OVER TIME 









14-20 




Vc31 


30->A 




i0>*4 


45-49 






i2=^ 


43 «n4 

Ov<r 


1*67 


2.a 


«.7l 


2.47 


l.M 


uu 


0.91 


0.«4 


0.44 


0.34 


0.24 


0.14 


0.1) 


0.03 


MM 


2.«0 


4.U 


3.04 


1.9S 


1.23 


0.14 


0.43 


0.44 


0.32 


0.22 


0.14 


0.13 


0.03 




2.33 


4.94 


3.09 


X.Q2 


1.22 


0.44 


0.42 


0.43 


0.32 


0.22 


0.14 


0.12 


0.03 


1970 


2.1? 


4.«S 


3.23 


2.02 


1.22 


O.M 


0.43 


0.44 


o.u 


0.22 


0.14. 


O.U 


0.03 


vni 


t«l» 


4.47. 


l*U 


1.00 


1.34 


.0.44 


0.41 


0.44 


0.U 


0.23 


•.u 


e.u 


0.03 


i%n 


t«X« 


4.» 


9«00 




un 


0.44 


0.44 


••U 


0.33 


0»33 


0.U 




0.04 


im 


t«M 


4.U 


I.M 


un 




0.U 




4.41 


0.31 


f .4 


0.U 




0.04 



Source: H. Fox. General Research Corp. Private corrv spondence. 

Due to the age structure wave and the higher . Native involve- 
ment rates, most communities have experienced dramatic increases in 
juvenile crime. These increases place cr^rresponding ressures on all 
aspects of the criminal justice system desigi^si • i . .die the jxivenile. 
Before planning new facilities or programs to handle the increased load, 
the analyst would do well to determine the local age structure. In 
most areas, the peak age groups are within a few years of age 18 and 
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therefore are within a few years of leaving the juvenile justice system. 
Unless there is a dramatic growth in the overall crime level, one may 
confidently expect reductions in the amount of crime ascribed to 
juveniles as the peak age groups move on into adulthood.* 

The distorted age structure impacts on the criminal justice 
system in other ways. The types of crime committed will change as the 
peak age group changes. Whereas shoplifting is a key problem due to the 
large number of adolescents, in a few years the key problem may be assaults. 
As a result, the analyst may wish to change the allocation of officers 
or change the enforcement emphasis. 

The list of local programs or projects for which age structure 
analysis can be Important is nearly endless. Recreation, transportation, 
and health planning are further examples of topics for which demands or 
needs should be analyzed in an age specific manner rather than on a per 
capita basis. Before moving on to the population projection program, 
there is one other topic to be covered briefly with respect to age struc-- 
ture: housing. 

Age Structure: Housing 

The supply of adequate housing has long been a concern of national 
and local governments. However, in recent years many local areas have 
placed this concern behind that of population growth. In past years, 
new housitig construction signaled increased population for the community, 
as well as an economic advtmtag^. Increasingly, regions are rejecting this 
hypothesis and instead pointing to the harmful environmental and fiscal 
effects caused by t:he new housing and its occupants. Petaluma, California 

^Approximately 15% of the change in crime levels in recent years is explained 
by the changing age distribution. See L. Phillips & H. Votey, Jr., Journal 
of Political Economy > June, 1972, for further discussion. 
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enacted an ordinance restricting the number of new housing units to 500 
per year in an attempt to control present and future growth. Other 
conanunities are examining both the ordinance and the recent Supreme Court 
action upholding the ordinance. Many of these communities would like to 
adopt similar legislation, for thier regions. A knowledge of population 
and age structure can enable the local analyst to comment on the validity 
of this policy. 

The age and Income of individuals are probably the most signifi- 
cant determinants of household formation and the demand for certain types 
of housing units. These aspects of housing have remained remarkably 
stable over long periods of time in the United States. This stability 
is due primarily to regular patterns of income, income expectation, assets, 
family status, and preferences over the life cycle. [l6] 

Individuals generally form a separate household sometime in 
their 20 's and by the age of 30, about 50% head a separate household. 
Ha^iidship rates - the ratio of household heads to total population - rise 
gradually until about 2/3 of all surviving individuals head a separate 
household . 

Since 1950, there has been a steady increase in headship rates, 
particularly among the yotmger and older age groups (Figure 9). This 
increase reflects the trend toward nuclei family units with younger and 
older generation members splitting off to form separate households. 
Current social and economic trends, liberalized divorce laws, equal 
opportunity for women, and continued government programs to subsidize 
housing for the poor and elderly, seem to indicate that the increase in 
single-person households will continue (Figure 10) . However, one should 
remember that a major social or economic disruption could alter this trend. 
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FIGURE 9 

HISTORICAL HEADSHIP RATES BY AGE GROUP: UNITED STATES 
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Source: Thomas Marcin. The Effects of Declining Population Growth on the 
Demand for Housing, U.S. Department of Agriculture, 1974. 



FIGURE 10 



HOUSEHOLD SIZE DISTRIBUTION: UNITED STATES 
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Source: H. Fox. Population Forecasts and their Implications for Public 
Policy , General Research Corp. 1974. 
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Also important is the type of housing unit the new household 
occupies. Typically, the young householder first occupies an apart- 
ment, then at about age 30 buys a moderately priced single-family 
home or townhouse. Later, due to an improved financial position, the 
householder will probably move to a more expensive home. With 
older age, the householder often retreats to a smaller retirement 
home, apartment, or a mobile home. 

Between 1960 and 1970, there has been little change in the 
type of housing unit occupied by the middle-aged group. Nearly 80% 
occupied one-unit structures (Figure 11). There was an increase 
in multi-unit occupancy by the younger and older household heads. 
Mobile home occupancy increased for all age groups. 

FIGURE II 

UNITED STATES HOUSING TYPE OCCUPANCY RATES BY AGE GROUP 




Source: Thomas Marcln. The Effects of Declining Population Growth on 
the Demand for Housing , U.S. Department of Agriculture, 1974. 

These occupancy changes between 1960 and 1970 are undoubtedly 
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due somewhat to changes in preferences. However, one should remember 
that relative price changes betvreen the three types of structures has 
probably been responsible for a major portion of the described shifts. 
Future price changes may further alter the housing type occupancy rates. 
For this reason, any projection of these rates may be somewhat tenuous. 

By combining the household formation rates with the relevant 
age structure, the analyst can project the future level of household 
formations. Between 1950 and 1970, net household formation for the 
United States - the net increase in the total number of households - rose 
from about 1 million per year to over 1.6 million (Figure 12). Continued 
sharp increases in the number of persons in their 20 's and early 30 's 
will keep net household formation high until the mid-1980' s. 

In addition, changes in the age mix of household heads are occurring 
that influence the type of unit demanded. To illustrate the potejitial 
effects of such changes, consider two key age groups; (1) those households 
headed by persons under 30 who are most likely to demand apartments and 
mobile homes, and (2) the 35- to 44-year-old age group who typically occupy 
single-family dwellings. From 1966 to 1975 household heads under 30 increased 
by about 5.7 million, while household heads for the 35- to 45-year-old age 
group decreased slightly (Figure 12). This fact may, in part, explain why 
apartment and mobile home demand boomed in this period. In the latter 
half of the I970's, the number of middle-aged household heads will increase 
rapidly while the number of households headed by persons under 30 will 
begin to decrease. The demand for single-family housing is likely to 
surge through the 1980 's due to the changing population age structure. 
After 1990, the replacement demand will probably become the most important 
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FIGURE 12 



AVEHAGE HOUSEHOLD FOR]MATION BY AGE GROUP 
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Source: Thomas Marcin. The Effects of Declining Populatloa Growth on the 
Demand for Housing > U.S. Department of Agriculture, 1974. 
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component of total housing demand* 

As described, the types and numbers of housing units demanded 
are likely to change dramatically over the next 30 years if historic 
relationships of type of housing unit occupied to agt of household head 
continue. These changes also point out an important fact; new housing 
units do not necessarily mean increased population levels. Rather, there 
is a significant need for more housing to accomodate present populations. 

This fact is demonstrated by some recent statistics. The State 
of California, between April 1, 1970 and July 1, 1973, gained 617,139 
housing units, but only an estiaiated 647,866 persons. [l7] San Bernadino 
County gained over 30,000 new housing units between April 1, 1970 and 
January 1, 1975. Yet, the 1975 special census indicated a net gain of 
only 14,000 people and the vacancy rate increased a mere 1.4%. [iS] In 
addition, the population gain was below the natural increase recorded 
by the local Public Health Department, indicating significant out-migration. 
Undoubtedly, these new housing units are being occupied by individuals 
from the age structure hump, leaving their parental dwellings and forming 
their own households. Section 3 will outline specifically the implications 
the^age structure bulge has for housing needs within Santa Barbara 
County. 
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Section III 
POPULATION PROJECTION PROGRAM 



With the knowledge, techniques, and Insight gained from Sections 
1 and 2, the reader Is ready to utilize an easy-to-use computer program 
for his own population projection and age structure analysis. Using 
Sputa Barbara County as a. case study, this section will point out the 
potential improvements the local analyst can make over projections 
provided by higher gorvemmental agencies. As will become apparent, the 
key to the program's success rests upon the use of recent fertility and 
mlgratloa information and the ease with which recently updated base 
information can be Incorporated into the projection procedure. Using 
information available in 1970, this section estimates Santa Barbara 
County's 1975 population. This estimate is compared to those developed 
by the State Department of Finance and the recent 1975 special census. 
These comparisons serve as an important test' of the program and the 
procedures utilized to implement it. In addition, this section explores 
the data and procedures incorporated into the program which reveal the 
impact of the changing age distribution on housing needs and job require- 
ments. 

Quite simply, the program advances, year by year, user supplied 
population distributions. By providing appropriate fertility and migration 
information, the usei: can develop specific population projections. 
Figure 13 shows the general flow of the projection program. Base data 
by age and race is supplied by the user. Mortality rates are applied to 
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FIGURE 13 

GENERAL FLOW OF POPULATION PROJECTION PROGRAM 
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the base data before advancing each age group upwards. For example, the 
base data for age 1 Is advanced to age 2 after applying an age-speclflc 
mortality rate. The result, after adding in migration, yields that 
number of two year olds in the first year of the projection series. 
From the base data, the number of child-bearing females is also extracted 
and age-specific fertility rates applied to generate first year births. 
These procedures are performed for each year and racial or ethnic group 
specified by the user. 

The information necessary from the user consists of 3 basic 
categories; assumptions, migration data, and age group base data. 
Although the actual procedure for program operation is reserved for the 
appendix, a brief explanation of the elements within the above three 
categories is appropriate. An attempt has been made to make the program 
as easy as possible to use. However, by providing a nximber of options, 
the program allows the user to increase the sophistication and accuracy 
of the projections. 

The assumption category consists of 9 elements. Table 9 lists 
these elements with a brief explanation if appropriate. 



TABLE 9 

ELEMENTS OF THE ASSUMPTION CATEGORY 

1) Ultimate fertility rate for white women. 

2) Ultimate fertility rate for black women. 

3) Ultimate fertility rate for Spanish surname women. 

4) Choice of migration allocation - user has the option of 

specifying 66 age-specific migration values or one 
single total migration figure. 

5) Date of base data. 

6) Choice of output - user has the option of e^.ther detailed 

or summary output. 

7) Choice of age group allocation - user has the option of 

specifying 66 values for the base data age distribution or 
may supply only 14 five-year age group totals for each 
racial or ethnic group. 
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8) Number of projection years - user has the option of any 

ni22nber up to and Including 20* 

9) Fertility trends - user has the option of choosing a 

single fertility rate for each group In 1, 2, and 3 above, 
or the user may specify fertility rate trends indicating 
changes in fertility rates over the projection period. 



The migration category consists of either a single value, or 66 
values (<1, 10, • • .60-64, <64) depending upon the option chosen in the 
eighth element of the assumption category.^ At this point, the reader 
should not feel obliged to know how to specify each of these assumptions 
or options. Rather, the sljztple knowledge that they exist will suffice. 

The first piece of data necessary for the program concerns fertility 
rates. Sijnilar to the nation, Santa Barbara County has recently 
experienced large fluctuations in its current fertility rate. Table 10 
shows estimates of the current fertility rate for the years just prior 
to and including 1970. 

TABLE 10 



SANTA ^ BARBARA COUNTY ESTIMATED CURRENT FERTILITY RATES: 1960-1970* 



Year 


Rate 


Year 


Rate 


1960 


3.61 


1965 


2.84 


1961 


3.77 


1966 


2.59 


1962 


3.71 


1967 


2.48 


1963 


3.63 


1968 


2.45 


1964 


3.25 


1969 


2.47 






1970 


2.45 



*As there is no exact way of knowing the number of child-bearing ftimales 
during non-census years or their age-specific fertility rates, these figures 
are of necessity based on relationships between the number of births and 
total population observed in census years. 
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Based on these estimates and the national trend in fertility 
rates (Figure 2), an appropriate upward bound on future fertility is 
2.5 births per woman. Such a choice reflects the belief that 
future child bearing activity will hover near the 2.5 figure with age- 
specific fertility rates similar to those of the Census Bureau's Series 
I projection.* 

However, the late 1960 's saw increased activity in both the 
women's movement and affirmative action policies as they relate to 
women. Since these activities tend to delay if not eliminate some 
child bearing activity, an alternate (and lower) fertility rate assumption 
seems appropriate. The computer program is equipped to handle changes in 
fertility rates over the projection period. By choosing the correct 
option, the user need only specify fertility rates corresponding to those 
expected at the beginning of the projection period and those expected 
to exist at the end of the projection period. One method of systematically 
arriving at these two values involves plotting the recent historical 
pattern of fertility rates. Figure 13 shows such a plot. By simply 
drawing a line which appears to "fit" the points as accurately as possible, 
the fertility rate (if recent trends continue) may drop to 1.5 by 1975.** 
This trend in fertility rates (from 2.5 in 1970 to 1.5 in 1975) represents 

*To compute age-specific fertility rates, the program uses the following 
simple relationship: 

PASFRi « (PUFR/SIUFR) • CBASFR^ 

where: PASFRj^ «= program generated age-specific fertility 

rate for age i 
SIUFR = Series I ultimate fertility rate =2.7 
CBASFR^ = Census Bureau Series I age-specific fertility 

rate for age i 
PUFR User specified ultimate fertility rate 

**A more sophisticated estimate would utilize regression analysis with time 
as the independent variable to estimate the 1975 fertility rate. 
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FIGURE 14 

PLOT OF CURRENT FERTILITY RATES; 1960-70 
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the figures to be used in the lower bound projection. 

Each of the chosen fertility rates (2.5 - upper bound and 2.5 to 
1.5 - lower bound trend) represents a combination of the differences between 
racial or ethnic groups. As was shown in Table 5, the Spanish surname 
community contributes a disproportionate share of total births. Con- 
veniently, the relationship between the Spanish surname and white fertility 
rates has remained relatively constant in recent years. [l9] Using this 
relationship and the previously assumed fertility rates, the actual input 
fertility rates used in the projection program are as shown in Table 11. 
As blacks represent less than 2.5% of the County's population, they 
are lumped into the "white population distribution. 
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TABLE 11 



FERTILITY RATE ASSUMPTIONS FOR POPULATION PROJECTION PROGR AM 



Combined Fertility Rate 



Specific Fertility Rate 
White Spaiio S ur, 



Lower bound Projection 
Upper bound Projection 



2.5 - 



2.5 



1.5 



2.2 - 1.3 3.7 - 2.2 



2.2 



3.7 



A figure for the migration category is much harder to come by. 
Inevitably, for regions the size of a county, drastic changes in population 
levels are caused by changes in migration levels. Yet, any estimation 
of future migration is purely judgemental, based upon a variety of 
symptomatic indicators. Table 12 shows estimated migration levels for 
the years 1955 to 1970 as computed by the Santa Barbara County Planning 
Department.* A continuation of the trend of recent years indicates a 
small and declining net migration figure (under 1500 per year) . An 
average of the net migration between 1966 and J970 yields an estimate of 
approximately 3044 per year. 

These liiigration estimates are somewhat deceiving however, due to 
the inclusion of the University of California at Santa Barbara. Due to 
the invariable age structure of its stadentift, UCSE enrollment must be 
removed from the base population distribution.** In addition, to correctly 
analyze recent net migration one must also consider any increases in 
UCSB enrollment over the period of interest. Total estimated migration 

*Because recent estimates are based on results and questions from the 
1970 census, they should be fairly accurate and provide useful insight 
into recent migration trends. 

**Generally, the age distribution of those attending college does not 
change significantly from year to year. 
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TABLE 12 

SANTA BARBARA COUNTY POPULATION GROWTH; 1955-1970 





Total Population Increase over Previous Year 

Natural Migration Less UCSB 


1955 


113,125 


1326 


1799 




56 


116,562 


1265 


2172 


1799 


57 


122,187 


1488 


4137 


4243 


58 


133,437 


1730 


9520 


9291 


59 


150,313 


2394 


14482 


14325 


1960 


168.962 


2902 


15747 


15480 


61 


182,812 


3382 


10468 


9874 


62 


200 937 


3659 


14466 


13876 


63 


216,250 


2813 


11500 


10701 


64 


227,812 


3493 


8069 


7001 


65 


236,344 


3014 


5518 


3638 


66 


243,562 


2592 


4626 


2976 


67 


294,812 


2654 


3596 


2141 


68 


255,750 


2504 


3434 


2491 


69 


260,312 


2517 


2045 


1601 


1970 


264,324 


2494 


1518 


484 


Source: University of California, Office of the President. 
Santa Barbara County Planning Department. 




less 


increases in UCSB enrollment 


are shown 


in column 5 of 


Table 12. As 


the reader will notice, these new 


migration estimates are 


significantly 



lower than those previously mentioned. The average for the five years 
1966-70 is now 1939 per year versus the previous estimate of 3044 per 



year. 

With these recent trends in mind, the next task involves attempting 
to predict or anticipate future migration. Unfortunately, there is 
some difficulty in determining and locating those data sources available 
in 1970. Furthermore, a number of sources listed in section 2 are of 
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56 



more recent vintage. For these reasons, this section will avoid an 
attempt at a total analysis of the outlook existing in 1970. Rather, 
a brief examination will suffice. The January 25, 1970 Saiita Barbara 
News-Press highlights the economic expectations within the County 
for the coming year. Interestingly, three important factors stand 
out in their analysis; housing starts, defense and NASA spending, 
and the 1969 oil spill. 

Rising interest rates and housing costs were combining to 
create considerable pessimism regarding future building activity. 
For the entire State, housing starts were expected to decrease nearly 
75,000. [20] Although these figures pertain to the entire State, 
the factors mentioned will have a significant impact on growth within 
the County. 

Also mentioned in the News-Press article was the anticipated 
future reduction in defense and NASA spending. As a number of employers 
throughout the County were dependent upon the growth of these outlays, 
they have an important impact on migration. Unless new employment 
opportunities are attracted to the area as substitutes, we may expect 
some Blowing of net migration.* 

In addition, * the Santa Barbara County economy experienced a 
shock to its tourist trade as a result of the 1969 oil spill. [21] 
This lag in tourist expenditures affects job creation in this sector 
and consequently any in-migration. Assuming that some time must pass 
before potential visitors forget about the oil spill effects, the 

^Later analysis will show that job opportunities must increase at a 
faster rate than in the past in order to generate any net in-mlgration. 
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analyst can expect a continued lag In new jobs for this sector. 

Although not mentioned In the News-Press article, another factor 
with potential Impact on future migration was the student unrest and 
rioting which occurred In early 1970 at the Santa Barbara campus of the 
Unlverlsty of California. As students make up a substantial contribution 
to the Income and consequently the employment opportunities for the 
County, any decrease In enrollment would have Important Impacts on migra- 
tion patterns. Assuming that the unrest will have a dampening effect 
on enrollment, we may expect some time lag before enrollment continues 
Its upward trend. 

In 1970, there were no Employment Development Department employ- 
ment projections for Santa Barbara County. However, the ease with 
which this model can be updated would have enabled the analyst to 
incorporate the findings of a General Research Corporation report 
completed in 1972 for the Santa Barbara County Schools Office! 22] This 
report utilized sophisticated techniques to project future (1975) 
employment for Santa Barbara County. A simple comparision of this 
projection and the estimated increase in the county labor force would have 
provided some indication of the magnitude of future in-mlgration. 

Due to the factors mentioned above, the author forsees the 
following migration scenario. Net migration will continue its decline 
for another year, falling to 200. Thereafter, migration will begin a 
slow climb so that by 1975, migration is back to its 1965-69 five year 
average of approximately 2500 per year. Such a scenario represents an 
annual average migration of 1350.* To avoid developing a vast number of 

*The program is not currently set up to handle trends in migration over 
the projection period. A competent programmer could alter this situation 
if the user so desires. 
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projections, this migration figure is used for both the upper and lower 
bound projections. The baseline prediction will be the simple average 
of the upper and lower bound projections. 

With the fertility and migration levels established, the next 
step is simply to specify the base data. As the 1970 population 
distribution for Santa Barbara County by single year of age is not 
available, we utilize the option contained in element //7 of the assump- 
tion category. This option allows the use of data on the 13 five-year 
age group totals less than 64 and the >64 age group total. The 
program takes each five-year age group total and allocates it to 
individual years according to the proportions observed in the 1970 census 
of the entire State. 

For e xam ple , suppose a county has available base data by five- 
year age group only. To determine the number of one year olds in the 
first five year block, the program will take the proportion of one year 
olds to all those less than five for the entire state and multiply the 
result by the county's less than five age group. 




Hopefully, the bias introduced by such an allocation scheme will be 
minimal . 

In addition, UCSB enrollment has been removed from the base 
papulation data due to the invariable age structure of its students. Use 
of this procedure necessitates adding enrollment to the program results 
before comparison with the 1975 special census. In other regions, the 
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TABLE 13 



AGE STRUCTDBE BY 5 !EAR AGE GROUP FOR 1970 



Category Age Groups 





<S 


5-9 


10-14 


15-19 


20-24 


25-29 


30-34 


35-39 


40-44 


45-49 


50-54 


55-59 


60-64 


>64 


Total 


White 
































Hals 


79.6 


100.4 


104.2 


93.0. 


76.4 


78.8 


63.5 


64.1 


60.0, 


61.5 


52.7 


45.2 


37.7 


86.5 


1003.6 


Female 


77.8 


92.3 


100.0 


95.6 


65.1 


74.9 


76.5 


61.9 


63.3 


65.5 


55,9 


49.9 


46.3 


129.5 


1054.5 


Total 


157.4 


192.7 


204.2 


188.6 


141.5 


153 J 


140.0 


125.9 


123.3 


127.0 


108.6 


95.1 


84.0 


216.0 


2058.0 



Spanish 
Suraaoe 



Kale 


25.4 


28.9 


29.6 


24.9 


17.5 


16.7 


15.5 


14.4 


12.8 


11.8 


7.9 


5.8 


5.1 


ll.B 


228.1 


Female 


24.5 


32.0 


27.9 


24.6 


19.9 


16.9 


15.4 


12.4 


13.6 


10.1 


8.5 


6.6 


5.0 


13.2 


230.6 


Total 


49.9 


60.9 


57.5 


49.5 


37.4 


33.6 


3079 


^2r.8- 


"'2^4 


21.9 


16.4 


12.4 


10.1 


25.0 


458.7 


Total 

Male 


105.0 


129.3 


133.8 


117.9 


93.9 


95.5 


79.0 


78.5 


72.8 


73.3 


60.6 


51.0 


42.8 


98.3 


1231.7 


Feitale 


102.3 


124.3 


127.9 


120.2 


85.0 


91.8 


91.9 


74.3 


76.9 


75.6 


64.4 


56.5 


51.3 


142.7 


1285.1 


Total 


207.3 


253.6 


261.7 


238.1 


178.9 


187.3 


170.9 


152.7 


149.7 


148.9 


125.0 


107.5 


94.1 


241.0 


2516.7 



Percent 
Male 


0.085 


0.105 


0.109 


0.096 


0.076 


0i078 


0«064 


0.064 


0.059 


0.060 


0.049 


0.041 


0.035 


0.080 


1.000 


Female 


0.080 


0.097 


0.100 


0.094 


0.066 


0.071 


0.072 


0.058 


0.060 


0.059 


0.050 


0.044 


0.040 


0.111 


1.000 


Total 


0.082 


0.101 


0.104 


0.095 


0.071 


0.074 


0.068 


0.061 


0.059 


0.059 


0.050 


0.043 


0.037 


0.096 


1.000 



DEMOGRAPHIC ESTIMATES 



Child Fertility Rates 

Bearing Total Total Average Spanish 

Increase Births Deaths Migration Females Juvenile Adult Age White Surname 

0.0 0.0 0.0 0.0 640.7 868.2 1648.5 30.5 2.2 3.7 68 

o 



TABLE 14 

AGE STRUCTURE BY 5 Y EA R AGE GROUP FOR 1975 



Category Age Groups 





/ c 
^ J 










u'Li 




Jj"J7 








JJ"J7 




^AA 


iOtai 


wnice 
































Male 


73.8 


81.1 


102.9 


106.5 


94.6 


77.6 


80.1 


64.5 


64.8 


60.2 


60.8 


51.0 


42.4 


97.0 


1057.2 


Female 


67.8 


79.6 


94.6 


102.4 


97.8 


66.6 


76.5 


78.0 


62.8 


63.9 


65.6 


55.4 


48.6 


144.2 


1103.8 


Total 


141.6 


160.7 


197.4 


208.9 


192.4 


14/1.2 


156.6 


142.4 


127.6 


124.1 


126.4 


106.4 


91.0 


241.2 


2161.0 


Spanish 
































ouiuaie 
































Male 


32.0 


25*9 


29.6 


30.3 


25.3 


17.8 


17.0 


15.7 


14.6 


12.8 


11.7 


7.6 


5.4 


13.2 


258.9 


Female 


29.4 


25.1 


32.8 


28.6 


25.2 


20.3 


17.3 


15.7 


12.6 


13.7 


10.1 


8.4 


6.4 


14,9 


260.5 


Total 


61.4 


51.0 


62.4 


58.8 


50.5 


38.1 


34.2 


31.4 


27.1 


26.6 


21.8 


16.1 


11.9 


28.1 


519.4 


Total 
































Me 


10 J. 0 


10/. 0 


132.5 


1 0£ 0 

IJo.o 


110 0 

11?.? 


75.'! 


07 1 


fin T 


70 \ 
iJ.i 


/J.U 


7T i; 


i^Q 7 
JO. / 


A7 Q 


iin 9 


niA 1 


Female 


97.1 


104.7 


127.4 


131.0 


123.0 


86.9 


93.8 


93.7 


75.4 


77.7 


75.7 


63.8 


55.1 


159.2 


1364.3 


Total 


203.0 


211.7 


259.8. 


267.8 


242.9 


182.3 


190.8 


173.9 


154.7 


150.6 


148.2 


122.5 


102.9 


269.3 


2680.5 


Percent 
































Male 


0.080 


0.081 


0.101 


0.104 


0.091 


0.072 


0.074 


0.061 


0.060 


0.055 


0.055 


0.045 


0.036 


0.084 


1.000 


Female 


0.071 


0.077 


0.093 


0.096 


0.090 


0.064 


0.069 


0.069 


0.055 


0.057 


0.056 


0.047 


0.040 


0.117 


1.000 


Total 


0.076 


0.079 


0.097 


0.100 


0.091 


0.068 


0.071 


0.065 


0.058 


0.056 


0.055 


0.046 


0.038 


0.100 


1.000 



DEMOGRAPHIC ESTIMATES 



Child Fertility Rates 

Bearing Total Total Average Spanish 

Increase Births Deaths Migration Females Juvenile Adult Age ?Qite Surname 

26.1. 34.6 22.1 13.5 707.8 836.9 1843.6 31.5 1.3 2.2 



TABLE 15 

AGE STRUCTURE BY 5 YEAR AGE GROU; FOR 1975 



Category 


< 5 


5-9 


10-14 


15-19 


rt A A / 

20-24 


A^ AA 

25-29 


Age Groups 
30-34 35-39 


/A / / 

40-44 


45-49 


50-54 


cr CA 

55-59 


^ A / / 

60-64 


>64 




Mte 
Hale 


B8.6 


81.1 


102.9 


106.5 


94,6 


77.6 


80,1 


64,5 


64,8 


60,2 


30,8 


51,0 


42,4 


97,0 


1072,0 


Female 


81.3 


79.6 


94.6 


102,4 


9;, 8 


66,6 


76,5 


78.0 


62,8 


63,9 


65,6 


55,4 


48,6 


144.2 


1117.3 


Total 


169.3 


160.7 


197.4 


'08.9 


192,4 


144,2 


156,6 


142,4 


127,6 


124,1 


126.4 


106.4 


91,0 


241.2 


2189.2 


Spanish 
Surname 
Kale 


38.5 


25.9 


29.6 


OA "1 

30vT 


o,3 


.7,8 


17,0 


15,7 


1/, c 

14,0 


10 Q 


1 1 7 

u, / 


/•O 








Female 


35.3 


25.1 


32.8 


23,6 


25,2 


20.3 


17,3 


15,7 


12,6 


13.7 


10,1 


8.4 


6,4 


14.9 


266.4 


Total 


73,7 


51.0 


62.4 


58,8 


50,5 


38,1 


34.2 


31,4 


27.1 


26,6 


21.8 


16.1 


11,9 


28,1 


431.7 


Total 
Male 


127.1 


107.0 


132.5 


136,8 


1 1 A h 

1J9.9 


95,4 


97,1 


80,2 


79,3 


/J,0 




CQ 7 


'f/,15 






Female 


116.6 


104.7 


127.4 


131,0 


122.9 


86,9 


92,8 


93,7 


75.4 


77,6 


75.7 


63,8 


53,1 


159,2 


1383.7 


Total 


243.7 


211.7 


259.8 


267,8 


242.9 


182,3 


190,8 


173,8 


154,7 


150,6 


148,2 


122.5 


102,9 


269.3 


2721.0 


Percent 
Male 


0.095 


0.080 


0.099 


0,102 


0.090 


0,071 


0,073 


0.060 


0,059 


0,055 


0,054 


0,044 


0,036 


0.082 


1,000 


Female 


0.084 


0,076 


0.092 


0,095 


0.089 


0,063 


0,068 


0,068 


0.055 


0,056 


0.055 


0,046 


0,040 


0,115 


1,000 


Total 


0.090 


0.078 


0.095 


0,098 


0.009 


0,067 


0,070 


0,064 


0,057 


0.035 


0,054 


0,045 


0,038 


0.099 


1.000 



DEMOGRAPHIC ESTIMATES 

Child Fertility Rates 

Bearing Total Total Average Spanish 

In crease Births Deaths Migration Females Juvenile Adult Agf. White Surname 

42.8 51.4 22.2 13.5 707,7 877,5 1843.4 31,1 2,2 3,7 



user may find it advantageous to remove the military population from the 
base data. Although Santa Barbara County does contain the rather 
large Vandenburg Air Force Base, the exact age distribution of its 
population could not be determined. Therefore, Vandenburg 's population 
was not removed from the base data. Table 13 shows the base data entered 
into the program for both the lower and upper bound projections.* 

The results of both projections are shown in Tables 14 and 15. 
The 1975 UCSB enrollment of approximately 14,600 must be added to each 
of the projections. The final results are shown in Table 16 together 
with the results of the 1975 special census. though the final results 

TABLE 16 

COMPARISON OF POPULATION PROJECTIONS WITH THE 1975 SPECIAL CENSUS 



Type Result 

Upper bound 286,700 

Lower bound 282,650 

Baseline 284,675 

Special Census 280,600 



appear extremely favorable, one must examine the components of population 
change, natural increase and migration, over the projection period to 
properly evaluate the computer program. As the lower bound projection 
is clearly more accurate, it will be used in the evaluation procedure. 

Although natural increase and migration data for the years 1970 
to 1975 was not examined until after the projection was complete, a 
comparison is once again quite favorable. Using Santa Barbara County 
Health Department data, the program missed computing the natural increase 

*A11 numbers are in hundreds. 
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over the 5 year period by an average of only 246 per year. The major 
difference occurred in the prediction of births which were high by an 
average of 212 per year. Although the fertility rate did fall along 
the trend assumed by the lower bound prediction, the discrepancy may 
have been created by differences in agt- specific fertility rates, or 
by mis-specification of the base data.* As mortality rates generally 
remain constant over time, the prediction of deaths was extremely 
accurate; high by an average of only 34 per year. 

Excluding UCSB enrollment, migration per year was also slightly 
ai8-specified. Actual migration to the County averaged approximately 
1250 per year versus the 1350 per year assumption. However, once agaiu 
the error is relatively minor given the uncertainty in projecting 
migration. The above comparisons appear to lend a great deal of validity 
to the program and the methodology used to make the program work. 

As for the upper bound projection, the major discrepancy was 
in the area of births. Using the constant 2.5 fertility rate, the 
program calculated births were high by an average 1025 per year. This 
discrepancy is clearly unacceptable and shows the improvement that 
can be had through the use of a changing fertility rate in the projection 
procedure. 

A comparison of the final baseline projection with a projection 
completed by the State reveals the potential power of the computer 
program. As late as September of 1971, the Department of Finance estimated 

*Mis-specification of the base data could result from the use of the 
5 year age group totals rather than population by single year of age. 
Another factor affecting this discrepancy may be the mis-specification 
of migration levels. 
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Sant£ Barbara County 1975 population at approximately 286,000. [23] This 
projection corresponds closely with the 286,700 of the program's upper 
bound projection. However, our baseline prediction is closer to the 
final 1975 result by over 1300. Since public agencies usually make 
decisions with regard to changes in population levels, the baseline 
projection represents an improvement of over 8%v Given that the 
baseline projection could have been completed nearly a year sooner, the 
improvement is quite substantial. Furthermore, the ease with which 
the program may be Implemented enables constant quarterly or six month 
updates. At each update, recent fertility trends and migration informa- 
tion could be incorporated into the projection procedure. 

An additional feature of the population projection program is the 
printing of a histogram, for each year of the projection, representing 
the current population distribution (Figure 15) . Such a feature graphically 
highlights the movement of the age distribution wave over time. This 
movement is further highlighted by two additional program routines; the 
estimation of total future households and the estimation of the future 
labor force.* 

By using national household headship rates, the analyst can get 
an idea of the approximate number of housing units necessary in the future 
for either an expanding or static population.** For example. Table 17 
shows the projected number of households for Santa Barbara County over 
the next 15 years based on 1970 household headship rates. For comparijon, 

*Each of these estimation procedures are contained xa the main program and 
the results are automatically printed no matter which output option is 
chosen. 

**These estimates assume that household formation preferences remain 
relatively constant over t^:me. 



ERIC 




FIGURE 15 

GRAPHICAL REPRESENTATION OF AGE DISTRIBUTION 

groups 
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TABLE 17 



PROJECTED OF HOUSEHOLDS Um m HOUSEHOLD HEAHSHTP Um 





15-19 


20-24 


25-29 


30-34 


35-39 


40-44 


45-49 


50-54 


55-59 


60-64 


>64 


Total 


1970 


7.1 


39.4 


82.4 


82.0 


76.4 


74.8 


78.9 


66.3 


62.3 


54 6 


154 2 


77^1 S 

/ /O.J 


1971 


7.3 


42.7 


80.9 


82.3 


76.9 


74 9 


79 5 


00. / 


k'\ 7 
OJ. / 


JJ.Z 


Kfi fi 

IjO.O 


70Q Q 

/oo.o 


1972 


7.4 


44.5 


81.9 


83.6 


78.0 


75 0 


78 9 


71 7 
/X. / 


(\L 7 
04i / 


jo,i 


KQ n 


oUU.o 


1973 


7.6 


46.8 


80.8 


86.4 


79.6 


75 1 


7S 6 


71^ 


OJ. 0 


jD.O 


Ifil 7 


olj.U 


1974 


7.7 


49.4 


79.2 


88.4 


81.9 


75 4 


77 8 


7*5 fi 
/J.O 


fi7 n 
o/.u 


J/.O 


104. 


00/. 7 


1975 


7.8 


52.1 


78.1 


89.2 


84.7 


75 4 


77 8 


7fi S 


07.4 ' 


JO.l 


ibo.U 


007 /^ 


1976 


7.9 


53.2 


84.9 


87.6 


85.0 


75.9 


77 Q 


77 1 


71 R 
/i.O 


J?.'! 


nn \ 


01^/^ Q 

ojU.O 


S 1977 


7.9 


54.3 


88.4 


88.7 


86.3 


11 0 


77 Q 


7fi S 

/O.J 


7A Q 


fin 1 
OU. J 


179 ft 


00 J. U 


1978 


7.8 


55.3 


92.8 


87.4 


89.1 

wy I A 


78 6 


78 0 




77 9 


fil ^ 


fi 


070 ^ 

0/5/. J 


1979 


7.8 


56.0 


98.1 


85.7 


91.2 

y A I M 


80 9 


78 3 




7Q 1 


fi9 A 


17ft 

1/0. J 


ftOQ fi 
07 J. 0 


1980 


7 6 






of.D 


00 1 


oJ.o 


/oJ 


/5.4 


79.9 


64.5 


181,7 


908.2 


1981 


7.3 


57.3 


105.6 


91.9 


%A 


83.9 


78.9 


75.5 


80.5 


66.9 


184.6 


922.7 


1982 


6.9 


57.3 


107.8 


95.8 


91.5 


85.2 


80.0 


75.5 


79.8 


69.8 


187.3 


937.1 


1983 


6.6 


56.9 


109.8 


100.5 


90.2 


88.0 


81.7 


75.7 


79.6 


71.9 


190.4 


951.3 


1984 • 


6.3 


56.6 


111.3 


106.2 


88.5 


90.1 


84.1 


76.0 


78.7 


73.7 


193.6 


965.0 


1985 


6.2 


55.2 


113.3 


112.0 


87.3 


90.9 


86.9 


75.9 


78.8 


74.4 


198.0 


978^9 



these figures are based upon an assumption of zero in-mlgration. 

The totals show the nearly 26% increase in housing units (1970-85) 
necessary to accomodate the 1970 county population. These figures are 
conservative for 3 reasons: county residents tend to form households at 
greater rates than the national averages; 1970 household formation rates 
are used although the rates are expected to increase (and have done so), 
and this projection was made with the assumption of zero in-mlgration. 
Relaxing this as8Usq>tlon will, of course, increase the totals. 

The above exercise serves to point out two iaqportant: facts. Due 
mainly to the age stxructure bulge, new housing construction does not 
necessarily reflect or create increased population due to in-migration.* 
Second, those areas iwith little or no increase In the number of housing 
units may expect a decline in total population. As members of the age 
structure bulge move into the prime household formation years, they will 
wish to leave their parental households and form their own* These 
conclusions will not, of course, apply to all regions* For example, areas 
suffering from high unemployment may find that in the short run, an 
Increase in housing units leads to higher vacancy rates rather than more 
people. However, for most areas the conclusions are probably accurate. 

With this background in mind and using elementary economics, the 

*Thls fact seems to have been neglected in many environmental impact reports 
(EIR^s) and revenue-cost studies conducted on proposed housing developments. 
Often, these reports assiame that new housing developments will increase 
a community's population. This Increase is determined through multiplying 
a household size figure (often outdated and incorrect) by the number of 
proposed housing units. Unfortunately, these reports neglect the fact 
that due to the age stiructure biilge^ a significant portion of the develop- 
ment's occupants may not come from out of the area, but rather will be 
present residents forming new households. Consequently, a number of the 
harmful environmental and fiscal costs will be eliminated. 
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analyst can list a few key consequences of a policy designed to limit or 
prohibit new housing construction. In Figure 16, curve D^^ and curve 
represent the present demand and supply for a given type of single-family 
dwelling. Assuming favorable economic conditions, as larger and larger 
numbers of individuals move into the above 30 age bracket, one can expec<: 
more of this type of housing to be demanded at all prices. Thus, the 
demand curve may shift out to Holding the supply constant, one can 

easily see that the equilibrium price must rise, and in this case, the 
price rises to P^^. 

FIGURE 16 
DEMAND AND SUPPLY FOR HOUSING 



Price 





Quantity 



Such a price rise will effectively eliminate a number of people 
from thl/Ss particular housing market. Or, sufficiently large price 
increases will encourage families to "double-up" and may induce some 
over crowding. As property values increase, property taxes will tend to 
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rise, leading to financial pressure on those with fixed incomes. 
Undoubtedly, there will be political pressure to increase the amount and 
number of housing subsidies for low income families. 



opportunities. Using Bureau of Labor Statistics estimates and projections 
of national labor force participation rates for the fifteen year span 
(1970-1985), one can obtain an approximate idea of the number of new jobs 



assuming in-migration is zero, combining the program's age distribution 
projections with the appropriate labor force participation rates results 
in the probable number of jobs necessary to satisfy a relatively static 
population.* Table 18 shows the program computed labor force for 1975, 
1980, and 1985. The 1985 total represents a 29% increase over the 1970 
total and a nearly 20% increase over the 1975 level. If job opportunities 
are not forthcoming in the required levels, one may expect decreased in- 
migration levels if not significant out-migration. The local analyst 
should remember that employment requirements do not grow in relation to 
total population, but rather they grow in relation to that portion of the 
population entering the labor force. Due to the age structure bulge, 
the labor force will increase dramatically over the years 1970-85. if 
local decision makers attempt to eliminate new employment opportxmitiss 
in ai^ effort to control population growth, the region may actually 
e^erience a net out-migration. 

Although there are numerous deficiencies with such a cursory 
analysis, the above background can provide clues as to the effect of a 

*Ttese esciLiiates are also conservative. ^ 



A similar type of exercise can be conducted for occupational 



required for Santa Barbara County's 1970 inhabitants. Once again 
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M18 

ESTIMATED TOTAL LABOR Ml FOR SELECTED YEARS 

15-19 M M M 35-39 40-44 50-54 55-59 60-64 7 64 total 

1975 80,9 105.1 111,9 98.2 94.0 90,9 91,5 78.3 55.3 48.0 29,J 883.7 

1980 79.3 148.4 133.9 103.2 . 112,8 98,8 90.5 86.0 71.7 58.8 34,8 1018.3 

1985 63,1 141.0 146.5 133.3 105,1 112,0 97.9 88.2 68.2 66.4 36,3 1058.0 
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pnblic policy which attempts to limit or curtail new job opportunities,** 
Figure 16 shows the typical market situation for a particular type of 
employment. For the purposes of this analysis, the curves represent the 
demand for and supply of unskilled and semi-skilled labor. As outlined 
above, the population wave will increase the supply of labor at ,^11 wages 
from the curve represented by Sj^^^q to that represented by S^^^^^. If the 
demand for labor (job openings) does not rise quickly, we may expect 



FIGURE 17 
DEMAND AND SUPPLY FOR LABOR 




% \ Quantity 



significant downard pressure on wages. In fact, using the above static 
analysis, the equilibrium wage rate would fall from Wq to Wj^. 

If wages are not allowed to drop to W^, due to. either legal or 
social restraints, one may expect the surplus labor to be allocated in , 
a non-market manner. For example, the educational, qualifications necessary 
to hold particular jobs could be increased. Such a situation, unless a 
strong affirmative action policy is pursued, may fall heavily on members 

*One such objection might concern the existence of a significant out-migration 
of peak age groups. Recent driver license information does not support this 

objection, (See Table 4), 
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of the minority community. In addition, the drop in wages could adversely 
affect per capita incomes. Any drop in per capita incomes would have a 
negative impact on the fiscal situation of local government. 

Conclusion 

Population is an important aspect of regional or local decision 
making. The absolute level and the expected rate of change of a given 
population provides the impetus for action on the part of local govern- 
ments. In most cases, the local analyst must rely on population estimates 

and projections produced by some highr-.r level of government. This 

paper describes the manner by which anch estimates and projections 
are made and suggests methods of improvement. In addition, the paper 
explains an often overlooked component of population analysis: the age 
structure. Hopefully, the reader now has the background and the tools 
to critically analyze and significantly improve local and regional 
analysis concerning population. 
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APPENDIX 

POPULATION PROJECTION PROGRAM OPERATION 



The computer program is written in Fortran IV for the IBM 360/75 
coiH)uter at the University of California, Santa Barbara, The entire 
program is reprinted in Figure A-1, In addition to the actual program, 
numerous pieces of data are also supplied. Figure A-2 reprints this 
data in the order in which it occurs. 

The information necessary from the user consists of 3 basic 
categories: assumptions, migration data, and age group base data. The 
assunq>tion data card consists of 9 numbers. The explanation for the 
first 3 numbers is relatively straightforward. The user inputs 

INFORMATION NECESSARY ON ASSUMPTION DATA CARD 



Columns Data Lxplanation 

3-5 Ultimate fertility rate for white women, 

8-10 Ultimate fertility rate for bxack women, 

13-15 Ultimate fertility rate fot SranisU surnnme 

women, 

18-20 Choice of migratiot allocatioa. 

21-25 Date of base data, 

18-30 Choice of output, 

33-35 Choice of age gtoxxp allocatioji, 

36-40 Number of projection years, 

43-45 Choice of fertility trends. 



fertility rates (i,e,, 2,1) for each racial or ethnic group of interest,* 
Based on U,S, Bureau of the Census figures, the program will compute 



*A11 numbers inserted into the assigned columns should include a decimal 
point and one place to the right of the decimal. 



FIGURE A-1 



POPULATION PROJECTI(»I PROGRAM 



C THSSE LINES UIII SPECIFY EACH VABIABLE . . 

C DiTA=OSSa SPECIFIED ASSUHPTIONS . . 

C BAS.=USER_'SPECIFrE.D_.5. YEAR AGE ..GROUP . POPULkTION FIGURES... _ _ ~ 

C Wl=USER SPECIFIED SINGLE MIGRATION ESTIMATE 

C I1IG=USER SPECIFIED MIGRATION FIGURES BY SINGLE YEAH OF AGE 

C AGE=AGB DISTRIB U TION EY SI NGLE YEAR OF AG 3 _EI,T]]ER-JLSi:R_S.Pi;CIFIED_ .OR. PROGHA 

~C~ COMPUTED , • . • , • 

C •TBElID=OSER SPECIFIED INITIAL AND ENDING FERTILITY RATES ( IF SO- CHOSEN) 

C _F ER^C EN SUS BDRE AO AGE-SPEC IFIC FERTILITY . RAT SS_miR-S£RXES_J_i B C.J E.CT.IQN _ 

C BORT=CO'nSTANT. MOETALIIY. RATES 

C CAL=1970 CALIFCFNIA POPULATION FIGURES BY SINGLE YEAR OF AGE 

^ _ J:AT.O_T=J970_CALI1C.ENJ A _.FCP^^^ : . • ' 

C HOSH=PEOGEAH SUPPLIED 1970 HOUSEHOLD fORHATION RATES 

C LABOR= PROGRAM SUPPLIED LABOR FORCE PARTICIPATION RATES FOR 1973,1980,1990 

_C MIGR=COaPUTED MIGRATION FIGU RES BY SI_NGLE .Y_EAR. OF. AGE IF._OPTICJ_CHOS.EN. . .. . 

C '"FBRT=PB0GRAM CCMPUTED AGE-SPECIFIC FERTILITY RATES 

C AGE5Y=PR0GRAM COMPUTED AGE DISTRIBUTION BY 5 YEAR AGE GROUP 

C DSMCI=PROGRA M CCMEUTED DEMOGRA PHIC BSIIHATES_FQa__EA.CH_-XEAB ^ 

C LFP=PRdG"RAH ESIIHATED LABOE FORCE " 

C HH=PROGRAM ESTIMATED NUMBEE OF HOUSEHOLDS 



C 



1 REAL DATA(9) ,CALi66) ,MIG(66) ,FER(36) ,aORT{2,66) ,CATCT(13) ,MIG6 : 
167,21) , AGE (15, 67,21) ,FERT (3,36) ,AGB5Y CIS, 15, 21) 

2 REAL DEMO (J_1,2J) ,BAS (1J,15ljMi;,TMNDi6J _. 

"3 'V " INTEGER R",T,X,S,C (fob) 

a EEAL HOSH(II) ,LAD0E(2, 11,3) ,LFP(3, 12,3) ,rfH(12, 21) 

5 DATA HOSH, LABOR, LFP,HH/11*0., 66*0. ,108*0. ,252*0./. 

6 ' DATA 'aGE,BAS,EEMO, KIG, AGE5 Y , M IGR ,TH3NC/2 11 05*0 . , 1 80*0. , 2 3 1 ♦O. , 66*0 

1 .,4725*0. , 16684*0. ,6*0./ 



C HEAD IN PROGRAM SUPPLIED INPUT DATA 
C • . 

7 READ(5, 1019 ) _1FER_(I) ,1 = 1,36)^ 



8 READ(5,1019) (MORT (1 , J) , J= 1 , 66) 

9 READ(5,10i9) (MORI (2 ,J) , J = 1 , 66) 
10 FORMAT(16F5.t|) 



11 EEAD(5, 1029) (CATOI (I) ,1=1 , 1 3) 

12 READ(5,1029) |CAL (I) , 1= 1, 65) 

13 1029 FOtMAT(13F6, 1) . 

^ ..... .. 

C IF APPLICABLE, HEAD IN HOUSEHOLD FOildATION RATS;? (1^70) kSV. Ih'dQR 

C FORCE PARTI CIP.AT I ON. .BATES ..FO.R 1970, 19 60, 1985...- 

' C ' " " " • , 

1t| READ(5,1019) (HOSH (I) ,1=1, 11) 

15 DO 83 1 = 1,2 

16 DO 83 K=1,3 . 

17 READ(5,1019) (LABOR (I , J, K) , J = 1 , 1 1) 

18 83 CONTINUE > . ^ 



c ■ ■ .■ ■ ■ 

C HEAD USER INPUT DATA ACCORDING TO OPTION CHOSEN-ASSUKPTION CARD, 
C_ . «I<LBALIAN .C.AR.D.(S).J,_EASE JVG^^^ ?. : 

■ ■ C 

19 READ<5,1021) (DATA.(I) ,1 = 1 , 9) 

20 1021 FORMAT (aF 5. nF5.0#AFS.1). .^ J. : - 

21 IF (DATA (9) .EQ.O.) GO TO 505 
?2 READ(5,1020) (TRBND(I) ,1 = 1,6) 

'2' 5p5__IP(DATAi'») .EQ.O.)v GC_TO _50p0 _. 

''^ERiC HEAD(5;i02b) (MIG (i) ,I = n"66) 76 



1020 FOBKAT {16P5. 1) , 
IF(DATA(a) GC TO UOCO -. .- - .. - 

5000 READ(5, 1020) MI 

4000 IF (DATA (7) .EQ.I.) GC TC 5001 

READ(5.1020) ( (AGE (I , J , 1 J ,J = 1 , d6) , I" 5 , 2) ... . 

•READ(5,1020) ( (AGE (I , J , 1) , J = 1 , 66) , I- 4 ,5) 
READ (5, 1020) | (AGE (I,J,1) ,J=1,66) ,1=7,8) 

IP (.DATA (7) .EQ.O.) GCTO_U001 

5001 BEAD(5,1027) ( (3AS (I , J) /j = 1 , 1 t*l , 1= , 2) 
BEAD(5,1027) ( (BAS (I , J) , J= 1 , U) ,1="+, 5) 

.. BEAD(5,.102.7) ( (BAS (I,J) ,J = 1, i ;) ,1=7,8) . 

1027 FORMAT (laps. 1) 

C 

C. WRITB....IN.pyT...DATA- .CE.KS.U.S .JUB3AU. AtiE.-SP2CIFIC..F3RIILITX-RAIES (S3RIE.._ 

C S 2.7) p PROGRAM C0f5EtTED FEEIILITX RATES «0 ETALITY UhllH 

C 

4001 WRITE C6, 10 50X " _ _ _ _'_ 

WRITS (6,1051) JfER (i) ,1 = 1, 36) ' ~ ~ 

EG 31 K = 1,2 ■■ , 

IP(K.Ea.J)_WRIj:E(.6,J03.6.) ._ J 

IF(K.EQ.2) HRITE(6,1057) . • 

WRITS (6;1053) (HORT (K, I) ,1 = 1,66) ' . ' 

. 31....CO.N.T.IN.0.B '. ■ • ■ _._ . _j 

WRITE(6,105U) (DATA{I),I = 1,9) ' , 

WRITE(6,1C60) j 

_ -WR I^.B.(.6U.0.6.1 ). -ICA I ( I).,.I.= 1 ^ 631 : ! 

WSIT£(6, 1062) (CATOl (I) ^1 = 1,13) 

R = DATA(8) . . • 

■x=R+i .. „ • ..; „■ . _. . . , : 

IF (DATA (7) .EC. 0.) GCTO 5003 

K=1 . 

5002" DO 3"Y=/i7H ' ~"~ " ' ^~ ~"~ ~~ 

AGF (1,66,1) =£AS(I, 1/^) . ' 

L=_1_ •■■ [ 

K = 5 ■ 

DO 3 T=1; 13 

. DO U J = LfK _^ • . 

c ■ ■ ■ 

C PSHFCRK .BASE AGE DISTRIBUTION ALLOCATION IF SO. CHOSEN . . 

c ■ ■ _ . _ ■ 

AGE (I,J,l') =BAS (I,T)*CAL (J)/CATOT (T) " 
U CONTIb?fJ?; 

. .L=K+'' : [ ' " 

3 CONTIKUB • , '' 

. . . IF(N.,EC;.8)...GQ..IQ_.5.Qi)_3.. _ _ _ . _i _ _1 „ _ . 

a = N + 2 

N=N+3 , . 

GO. TO. .500_2. _._ • 

5003 DO 100 K=1,X \" " 

3000 DO 5 1=1,8 . • 

..IF.(I,-EQ.,_3.._QR.X.JEQ. 6) .GO_TO 5ji _\ L_ 

. DO 6 J=1,66 

Ati!(I,67,..) =AGB{I,87,K) +AGE (i,J,K) 

S. :.ON_T.IN_UE . _ „_ _ ■ 

5 CONTINUE 
C • ' 
_T0.T;-L_JET.HNIC_.GRC.U?_ DIS:IfiIBUTIONS„...AND_GSSt'.!J.r3...filGRATI0.N_ALLCCATI0N 



do" 7" J a 1^6.7" 

J^GE(3^J,K)-lGEt1# J*iiX+.AGBU#»I#J£v ~ 

(iGE(6,J,K) »AGE(«i,J,K)+aGKi5,J,K) 
AGI(9,J,K) »AGI (7, J,K) ♦AGS (B, J^K) 

AGE(10,J,K) =AGE (1^ J,K).+ A(;E (4, J,K,;.+ AGE {7, J,K) _ ._ 

AGE (11, J, K) =AGE(2,J,K) ♦AGE (5, J, K; tAGE (8, J,K) 
AGE(12,J,K) =AGE(10,J,K) ♦AGS(11,J,K) 
—LXPNTINU E_; ; . ■ : _. „_ 

COBPUTB APPROPBIATE AGZ~SPBCIj?IC FEBUILITX HATES ACCOBCISG IC CPTIOM CH0S2II 

iF{ia!fi(^)~.BQ.oo g'Q !^^ — ■ • . ~ '' ^- ^ 

DEM0(9,K)=TBEllDC1)"n(TaElSDn) -TB3HD(2) ) /DATA (8) ) * (K-1) > 

_ pEaOI10j,Kl^TRESDjl3)r (( lTRS;NO(,3J.-TSE.NDI'tJ)/DATA(8)4_*.{K-1) ). . 

DEm6(11,K) ='IKliNb{5)- (((TREND(5)-IHEND(6))/DArA(8))* (K-1)) • ' 
DO 40 M=9, 11 

DO 40 J = 1 ,3€ : _ : . . 

" FEST (K-8, J) = (DEMO '(«> k) /2."7) EH (J) 
40 CONTISUE I 

IF ( DATA I9)_. EC.1«) G C TO 50 6 . - - 

503 bo 1 1 = 1,3 • ■ . 

DO 1 H= 1,36 ' ^ . ' ' 

FEET LIjMjLfJCA/IA (1)7.2. 7j.* FEB (»).__ • • . ' •-■ . 

bEt;b(i+8,k) =rATA (I) 

1' CONTINQE 

506 TF(K«EQ.X) G0_ TO 8090 1 : - • 

DO 8 1=1,12 

DO 8 J= 1,67 ' . 

IF {DATA (4) . EC c 1 i ) ..GC_TQ_500 ... 

MIGR(I,J,K) =MI*AGE (i,J^K)/AGE (12,67,K) 
IF (DATA (4) , HQ. 0.) GC TO 8 
500 K IGR (I, J, K) =JiIG..(.J} ±LhQS. (I ,J #-KJ ^AGR (.1.2 , 4 , K) . 

8 cdNTIMfJE . - 
1=2 • ' • • ■ ■• 

3020 sua 1=0 :_ : ■-. - 

SUM2'=0 

DO 9 J=15,5G • ' 

IF (I.EQ.2JJW J - • 

' IF (irEQ.'5) M=2 • 
IF (I,EQ,8) M = 3 

ADVANCH EA'CH^'AGE" GPoWey' 1 YeTr 

SU:i1 = SUMU (I, J,.K)i!Lp.BjLT (M, J.T-14)..*. 525) - - - 

SUH2=SUM2+ (AGE(I,J,K)*FERT(M,J-14) ♦.475) 

9 CONTINUE ^ 

AGE (I-1,1,K+1)=.SUimKIGR.(Ir.1#..1iLK) .. ... „ J 

AGr(I,1,K+ I) =SUM2+.IliGR(I,1,K) - 

IF<I.EQ.8) GO TO 8000 • i 

1=1+3 ; .J . ^ . 

*G0 TO 8020 

8000 DO 10 1=1,8 - . ' • 

IF (I.EQ,3,_OB,.I...EQ.6) ...GO_Tq. .1.0_ . .1. — •. .• 
IF (I. EQ. 1 . OR . 1. EQ. 4 . OR . I . EQ. 7) 11=1 
ZF(I.EQ.2.bB.I.EQ.5.CR.I.Sg.8) M=2 

DO 1_1_ Jf.1^6il. . ■ - - 

AGS{I,J + 1,K + 1)="aGE'(I,J,K) ♦MORT (fl,J) +MIGR (I,J,K)' 
11 CONTINUE 

AGS (1,66,^+1) =AGB (I,65,K)..*MgRT (M, 6 5)..+.AGE (I, 66, K) *ll.ORT (rt,66) +.1IGB (I • 
1 ,66,K) 

90 



128 10 CONTINUE 

129 100 CONTINUE . .. 

130 8090 DO 101 K = 1,X ■". " ~ " 

131 DO 12 1=1,12 
C 

C TOTAL AGE DISTPIEUTION BY' s YHAR AG£ GROUP 
C 

131 J«25y(I,14,K)-AG5M,66,KJ. 

1'3a DO 12 11=1,13 

1 [LfJ*Uf K) 

ise j=jf5' , . . 

.137 ... .^ iz sonTimz 



138 DO iu 1=1,12 : 

139 DO 1U 1! = 1, 1t|- 

1113 •vr-*^-'^^^-^-^'^^ 

l^il 1U CONTINUE ' • , 

1'»2 DO 13 1 = 10,12 

.1A3 Da.liJl=.1.,JL5 £ 

I**** AGE5y(I+3,M,K)=AGE5Y(I,H,K)/A'G25Y(I,15,K) 

It^S 13 CONTINUE. 

146 101. COJITINUE _ _ __ _J 

DO 102 K=i,x ' " 

c ' . 

. • . .C .CQ«.eUXE_DEKO.GjUiF.HlC_J.S.TI/lA.T.J.S 

C . • , • : 



DEMO(1,K+1)=AGE{12,67,K + 1)-AGE(12,67,K) 
l'»9 . . DO .8A I.r 10^1.1 •, __ _ _^ ; 

150 DO 84 J=1,66 . ' 

151 DEMO(3,K+1)=DEMO(3,K + 1)+AGE(I,J,K)*(1.-MORT(I-9,j)) 
.152 .. _ . 84. ..C0.NJINJ18 j 

153 DO 20 J=15,50 ' " ' 

154 DEHO(5,K)=DEtlO (5,K)+AGE(11,J,K) > 

155 . 2Q CQNTINU.B.. 



DEK0(2,K+1)=AGE(12,1,K + 1)-tlIGB(12,"l,K)' ' ■ """^ 

157 DO 21 J=1, 18 . 

.158 DSKO(6,K)j=Di;ilC|6,.KJjtA.G.£r^*.J..K) 

159 21 CONTINUE ■ ' 

160 DE:iO(7,K)=AGE(12,67,K)-DSHO(6,K) • ' 
.161 SU«=0 

162 DO 22 J = 1,66" ' ' " " ' ' ~ " ' 

16.3 SUM=SUa+AGE(12,J,K)* (J-1) 

.164 22 CONTINUE ■ __ - 

165 DE«0(8,K)=SUH/AGE(12,67,K) ' " 

♦ttIGH(4,67,K).*BlGB(5,67,K)*MI 

167 102 CONTINUE -»---* ^ — _ 

168 IF (DATA (6) .EQ.1.) GO TO 6000 



C 



C PRINT OUT DETAILED R3SUITS 
C 

.169 . _ .. D.O.._10.3_J5=J.,J( 

170 3 = DATA(:JJ +K-1. 

171 WRITE (5,1000) S 

172. .. WRITE (6, 1.0.01) . ■ ■ 

173 HRII3 (6,1002) - ^ 

174 DO 75 1=1, 15 

1Z5 IF(I-..EQ..J)__WR.I?E.(6,2050) • , 

Vn^r^- IF(I.EQ.4) KRITB (6,2051) . / 



177 IF(I.EQ.7) ijRlTE (6,2052) 

178 IE.U-£Q-.1£L)-.WBITJE.(6,2055) 

179 IP(I.Ea.13) WRITE(6,2056) 

180 IP(I.EQ.1.0B.I.BU. tt.CR. I.SU.7.0RiI.Sg. 10) rfSITE ( 6, 2053) (AGE5X(I,J, 
J Kl^ ^£.1.05) 

181 IF(I.EQ.2«OR.I.E0. 5.CR.I.EQ.8.0R,I.EU.11> WHITE (6,2054) (AGJ5y(I,J, 
1K),J=1,15) , 

18 2 : IFa. EQ.3.0R . I.EO.6. CR.I ,3Qj^, .QB » I ^ U . J 2 )._W R IT E ( 6^2 0 51) ( AG E 5 Y (I / J ^ 

1K),J=1,15) 
183 • 75 CONTINUE 

1 8 f» JH B ITS Z0MX.XKQ.Z5.Ui 3 ^ J ^ K ) ^ J -1.5J_ 

185 HRITB(6,2059) (AGE5Y (1it,J,K) ,J = 1,15) 

186 HBITE(6,2060) (AGE5I(15, J,K) ,J = 1,15) 
187 W RITg(6,1010 > 

188 WRITS (6,1011) 

189 WRITE(6,1012) (DEMO (I, K) ,1 = 1 , 1 1) 

190 _ WRITB(6,2020) ; 

191 WRITE(6,2022) 
C 

C PBINT OUT B AR GRAPH OF AGE D ISTRIEmiON 
C 

192 • DO 79 1=1, 100 

193 _ ._. CJD^J 

194 79 CONTINUE 

195 DO 80 J=1,1H 

196 L=(A GE5Y (15,J.K) ) *60C : 

197 WRITE (6,20 21) J, (C (K) ,N=1,L) 

198 80 CON;riN0E 

199 WRITE (6, 2023) . 

200 WRITE(6,2025) 
>01 2020 FORMAT (' 1 »,'-' ,30X, ' GRAErilCAL REPRSSENTATION OF AGE DI STR I EUTION ' ) 

202 • 2021 FOBMATCO' , 1 0X> 12, 3X , 1 001 1 ) 

203' 2'022 f"0RM AT (.'-',' AGE GRCUES') 

204 2023 FORMAT (• -• , 26X , • 2 • , 1 1X , • 4 • , 1 1 X, • 6« , 1 1 X, • 8 • , MX , • 10 • , 1 1 X , • 1 2 • , 1 1 X , • 

1 J 4 • , 1 1 Xj njL^L 1 : : __:_.„ 

205 • 2025 FORMAT ('0' ,50X, 'PERCENT. OF TOTAL POPULATION' ) 

206 103 CONTINUE 

207 2050 FORMAT ('-' ,13Xp ' WHIIEM i - 

208 ■■2051 'f6'bMAT('-' ,'13X,' BLACK*) • 

209 2052 FORMAT ('-' ,8X, 'SPAN. SUR.«), 

210 2053 FORMATC ' , 1 4X , • MA IJ ' , TJC, 1 4JF6_. 1_,FlJ.s_1J . [ [ 

211 2054 FORMAT ('■> ,i2X,'f;«AiE' ,7X,14F6.1, Fid. 1) 

212 2055 FORMAT ('-', 13X, 'TOTAL') 

213 2056 FORMATC-' ,11X,' P_ERCENT') 

214 2057 FORMAT ('0' ,i3X, 'TOTAL' ,7X,14F6. 1,F10. 1) 

215 2058 FORMATC ' , 1 4X,' MA IE • , 7X , 1 4F6 . 3, F1 0 . 3) 

216 2059 FCRKATC » , 12X, • FEI!A13^^7X, 14F6. 3, F10.3).._. 1. 

217 2060 FORf1AT('0',13X,'TOTAL',7X,l4F6.3,Fl0.3) . 

218 WRITEC6,1014) 

219 XRITE (6,1002) [ : . .... _ _ . 

. c * • ' 

C PRINT OUT SUMMARY RESULTS 

_ ...... 

220 6300 DO^ 104 k=iVx 

221 S=DRTA (5) tK-l . 

222 WRITE (6 .,J0_15.) S ,. ( A.G E.5 YJ 1 2 , K) , J= .1 , 1 5) 

223 104 CONTINUE 
C " 

C C0KPUTS_H0ySSHpi^J3_ F_CHJ1A.TICNS_ AND LABOR FORCE PftETICIPATION .. 
C 
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22a DO 150 K=1,X 

225 DO 150 J=1*11 

226 HH(J,K) =AGE5Y (12, J + 3,K) ♦flOSH (J) 

227 HH(12,K)=HH(12,K) ♦HH (J,K) 

228 150 ..CONTINUE. _ . 

229 DO 153 K=1,3 

230 IF(K.BQ.I) a=1 

231 JF{K*.EQ.,2JJ1^ ._ : 

2^2 IF (K.EQ.3} IJ = 16 ' 

233 DO 152 1=1,2 

23U .-LFP(I,1.,.K)_=(AGJ5X(I,J<,H).tAGE(I,16,M)J_*LAD0R(I,J,K) . 

2.35 DO .151 J=2,11 

236 LFP(I,J,X)=AGE5Y (I,J*3,H)*LAB0H(I,sJ,K) 

-237 _ .;_i.5;i_CQNTieiUE _ 

238 152 CONTINUE , . , ' ' ' 

239 DO 15a I='l,2 

2ao . D0._.l5a .j=i, ij . . _ _ 

2ai LFP(I,12,K) =LFP(f,12,K) ♦LFP(I,J,K) 

2a2 15a CONTINUE 

.2U3 P0 .15a„.J.= l^J2 

2aa LF '3,J,K) =1FP (1, J,K)*LFP (2W#Kj 

2a5 153 CO;»iINUE 

■ . ..C ■ . " •■ : __1 

C WRITE ESTIMATED HOUSEHOLD FORMATIONS AND ESTIMATED LABOR FORCE 

C PARTICIPATICN FOR SELECTED YEARS. 

„ - C . ■ _J 

2a"6 HRITE(6,2005) , 

217 WRITS(6,1002) . . ' 

2a.8. D0.2.oo..K=i,x_.„ . . ._ _ ._ :. : 

249 S=DATA (5) ♦K-l 

250 A=0. 

.251 ' HRITE (.6,J_(LL5XS^ A,.A,R,.(UH.(J,K) ^ J=J,.12): , 

252 , 200 -CONTINUE > 

253 WRITS(6,2006) 

.25a. . ...WRITE (6,10.Q2)_ : -■ ' - 

255 WRITE(6,20'07) ((LPP(3,J,K) ,J?1,1<2),K=1,3) 

256 2005 FCRKAT(»1' ,'-',25X,'ERCJECTED NUMBER OF HOUSEHOLDS BASED CK HOUSEH 
JI.OL D . HEA DS H_I E . 5ATSS -1970 ') ; 

257 2006 F0R.MAT('1.* ,'-',aOX,'ESTIMATi3D lOTAL LABOR FORCE FOB SELECT IE YEARS 

1') . . 

.258 200 7 FORM .AT ( • - '. ,1 1.X , • 1.9.7.5 2 8X, 1.1 F.6 . 1 , F 10 . 1/ • 0 • , 1 1 X, • 1 9 80 .• , 2BX, 11F6 . 1 , 

1F10. 1/»0',11X,'198£',28X,11F6.1,F10.1) . ' 

259 lOia FORMATC 1» ,57X, 'SUMMARY TOTALS')'. 

.2"60 . 10.15 FORMAT (.'.0'.,9X,ia,.1.2X,.1JiE6.J,F.ia.1) 

261 1000 FORMAT('1','-«,aOX, 'AGS STRUCTOBE BY 5 Y3.\a AGE GROUP FOR ',ia) 

262 1001 FORMATC-' ,'-',1bX,«CATEGCaY',55X,«AGE GiiOUPS') 

.2-63 1002 FORMAT (•.0'. ,27X,.'J.T_._5.L^3.X^_L5..-9*, IX, _ 

2 •10-ia',1X,'15-19'^lX,'20-2a',1X, 

3'25-29' ,1X,«30-3a»,lX,'35-39' ,1X,'aO-aa» ,lX,'a5-a9' ,1X, '50-5a' ,1X, 

. - a.^55-59'J,Jx,iM-&!LL»:lx,±GT._6.a_',5-x^±xoJ:AJ».'.J 

26a 1010 F0RHAT('-',»-',a8X,'CSM0GRAPHlC ESTIMATES') 

265 1012 P0fiMAT('-',11(Fl1.1)) 

266 . ...101J...F.0_Rja.A.TJljL' ,-a.5X^±CHILD.TJ/J_ .' ,A8X,J.BEAaiNv;S (6X,.'T0TAL ? ).^ a X,.! AVERAG 

1E»,9X, ' FERTILITY RATES*/' ' ,3 X, ' INCREASE ' ,5X ,' BIRTHS ', 5X, ' EEATHS', 
22X, 'MIGRATION ', ax, • FEMALES ',3X,'JUV3NIi.2',6X,« ADULT' ,8X, ' AGE' , 6X, • 
. . ._-.-.;3.lilU:XE2j.6J{-,lBL_ACJS'^jX,J.S.P ■ _^ 

267 1050 FORMAT (aOX, • INPUT EAIA FOR POPULATION PHOJSCTIGN PROGRAM') 

268 1051 FORMAT (8X, 'CENSUS BUREAU AGE-'/2X, 'SPECIFIC FERTILITY RATES'/lOX, 
JIBY _AG.E;_JltL- .a>9|.',..5.X,1 aFJ..a,2 1/31X, 1aF7.a)) ' _ _ 

1053 FORMAT (3X, 'CENSUS BUREAU M0RTALIIY'/3X, ' RATES BY AGE (O" - GI 65) ',5 

ERXC 



.270 105.4^ J.OBiIATX.'_=L 

271 1057 POKMATC- 

272 1056 FOEKAT(»- 
.273 1060 FORMAT 

274 1061 FORfiATC- 

275 1062 FORMAT 

276 S TOP 

'277 lilD 



1X,14F7. t»,2 (/3lX,laf7.a) ) 



,.6X^iJ)AlA IfiOM ASSUdPTI01lV23X,»CAflD«,4X,mF7. 1) _ 

,19X,'FiKAlE«) 
,21X,«MAII») 

jA=i/-25X^.!JXTB;^N;jp_US . INP^Ut. .DATA. J.OJ_PRCG RAM .VAL I CATION •) 



,22X,'CAI' ,5X,iaF7. 1 , 5 (/,3 IX, 1 4F7. 1) ) 
,20X,'CATCI«,5X,1i*F7.1) 
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FIGURK A-2 
PROGRAM SUPPLIED DiTA 



. 4S4 <i.J.49 0 . 509 0 . 509 0 .5440. ^> ^ ■? -"t . ^".'4 fi . 574 q . 454 O." 454Ci7iT:i5 0 N 

. 4?^. 0 . 100. 499 iL '499 Ci . 53 1 U . 5:-: 1 0 . 534 0. 534 0 . 4 08 0 .'4 03 0 . 034 0 
'." 5r550T 324 jL;9440 /944 o: 949 0 . 949 0.9170.917 0 . 73 1 0'. 73 1 0 . £ 0 0 0 " 

•._5-?.'crO."!330O._946O^94^.0. 951 0. 951 0. 9190. 3190. 79l"i:r791 0."£l;50' " " ^• 

. '=".WoT35^0. 94'SO. 94b 0. "9540. 954 0. 9190;'9190.'77£0.'77SO". £130" ~ 

r 03 0 0 72?. 00 r44i]ior43 0 0 r5 0 0 0 75 0 0 0 r53 0 0 7530 0 753 0i575S 0 0 0 0 " ^• 

'213.5 "203.6 20£^4 £01.3 193.3 137'. 3"'l78; ^'17173 174".''-:"l57. 7 154.3 144.1 "l.'4'07T ^ 

£36: 0 £49. 0' "£33. 9" £39. 7 £33.3 £43. r"£53. S" £49'. 9" 24370 '£5£. 1 £42.1 249. •:r2£n.'^: ^ 
305.6 31 0.6 "275". 9 ' 261. 6 264.1 247.8" 24i;s'23270 233:3" 234.3 224.3 228^7 2267 ' 
333.5 335.1 577.1 363.2 366.2 354.9'35r70 359.3 349.'6" 365.3 370.5 295.2 304: 
340.5 336.2'313.7 323.4 333.9 '"36272""379.6 337. 0 39"l"76" 397. 7 406.1 333: 9 "39570"" "" 
164i2: 71973. 1 1968. 61317. 41740. 91457. 71219. 51 149. 9"^! 3 03. 51245. 31 033. 3 933. 9 770. 3 ' 
.9356.96 " " ■ 
. 9955 . 9952 . 9943 . 9944 . 9939 . 9935 . 933 0 . 9924/99 1 "27 99 1 2 . 99 05 . 99 0 0 . 9333 . 9379 . 937 1 . 9363 
: 9933. 9937. 9966. 9935. 9934. 9933. 9931 . 9979. 9977. 9975. 9973. 997079963. 9965. "9962. 9953 
79994:9994. 9993. 9993. 9993. 9993. 9993: 9993. 9993. 9992. 9992. 9992. 9991 .'9990. 9990. 9939 
-. 9979 . 999 1 . 9994 . 9995 . 9996 . 9996 . 9996 . 9997 : 9997: 9997: 99977 99977 99977 99967 99957 9995 
.9707.94 - ■ - - 

: 9933 :9927 . '991 9 . 99 1 2 . 99 03 . 9394 .9334 ."9379 : 9362 .9349 . 9336: 932 1 . 98 OS . 9736 . 977 0. 97S i - 
•. 9979. 9979. 9973. 9977. 9976. 9975. 9973. 997079973. 9965. 9962. 9943. 99S4 . 9950. 994S. ••>-^:---4 
'. 9990. 9934. 9933^9931 . 9930. 9979;997379973:"9979. 9973. 9930. 9931 . 9931 .9981 . 99ttfi. 99811 
79325. 9972. 9933. 9993. 9994. 9995 ■."9995. 999979995.'9996. 9997. 9997. 9997: 99967 9993. 9930 
'.0005.0003.0001.0000 

71223. 09777"0757: 0577.' 0445. 0345. 0270702r6701707013r7009370063: 0046. 0030. 0017. 0009" 
7 0 0 1 37 0 035: 02567 0552 039 1 7 1 1 737 1 4377 1 6737 1 9 037 2 0337 2 1 737 2 1 5572 ':i797 1 9 1 37 1 7237 1 435 



oc.1 0 0 o.i 0 0 o;; 0 0 0 o:i 0 0 0 0 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 vffo 0 ~o 0 0 o o o o o o n o o o o ro o o o o o d o'o o o o n o o o o 

1 t 1 « S i I I I It II l2l]l4ISItinil)n2l 22 2]2«n»2I2iaH]IUl}M]SK]I]|»4II4l 42 4]4«4S4t4;4i49SOSI S2S]HSSS(S;SIS9 60IIC2l]MtS(i(III(9;o;i nnuii'.unuM 

1 11 L 1 n n n 1 n n n 1 1 n 1 1 J 1 i J 1 1 1 3 1 1 n 1 1 n a 1 1 n n n n , n u 5 n n 1 n 1 ,. 1 3. n 1 1 1 ] 1 i 1 1 1 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 J 2 2 2 2 Z 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 , 2 2 2 2 2 2 2 2 2 , 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 
J 3 3 3 3 J 3 3 3 3 J 3 3 3 3 J 3 3 3 3 J 3 3 3 3 J 3 3 3 3 j 3 3 J 3 J 3 3 3 3 J 3 3 3 J J 3 3 3 J i 3 3 3 3 i 3 3 3 3 ,, 3 3 3 3 i 3 3 3 i 3 ii' 3 3 3 3 

• 444444444444444444444444444 44444x444 4444 4444444444444444 444 4444 .444444444 44 44^4 4 
S5SS555 55x5S5x555xxS55S5 55SS5S5S5S5SSS55 5555555 55 555 5555 55-c555:i5 5555555555 5555e 
SGSSS66 666 6 666lS66666666 666 66 6 6S 66666 t666S66666 666666 666 66S 666 B 66 6666666 666 6666 6 
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 /? 7 7 7 7 7 7 7 7 7 7 7 1, 7 7 7 7 7 J, 7 7 7 1, 7 7 7 7 7 7 7 7 7 7 7 7 7 7 « 7 7 ■/ n 7 7 7 7 0 7 7 7 ? 7-7-7 7 a ? n 7 7 7 7 
^ 8 8 8jj,8 8j: 8 x 8 8 8 8 ,: 3 8 8 8:fl8j)e8j) 8 8 8 j,j,8 8 8 8 ii'8 8 8 iii, 8 8 8 8 o8 8D8a 8 8 8 oo 8 8 8 8 o 8 8 8 8 o 8 8 8 8 o 8 8 8 8 o8 8o8 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 9 ' S 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 " 9 9 9 9 9 9 9 9 1 9 9 9 9 3 9 9 9 9 9 9 9 "!' 9 " 9 9 9 9 9 9 9 9 9 9 9 9 

.1 t ) 4 S I I I ] lOII l2lll4tSli ■r,lll 20 2l 22 2]242S:t2I2l29]a]l]2]]]4]S3|]I]i» 40 4l4i4i 44 4S4l>4I4i4iS0SM:S]MSSSi;sniS9E0ilt2E](4(S(bl,'HS<I0II llUUlitiVnUtll 



ERIC 



FIGURE A-2 
PROGRAM SUPPLIED DATA (CONTINUED) 



Female labor force participation rates for 1985. 
Mai labor force participation rates for 1985. 
Female labor force participation rates for 1980. 
Male labor force participation rates for 1980. 
Female labor force participation rates for 1975. 
Male labor force participation rates for 1975. 
Household headship rates for 1970 (age groups 15-li 



By age groups 16-19, 
20-24, 25-29, . . ., 
60-64, and > 64. 



, 20-24, . . ., 60-64, and > 64). 



California population (1970) by single year of age < 65. 



I California population (1970) 5 year age group totals < 65. 



> 'emale survival rates b/ single 



year of aee < 65 and 1 value for > fi4. 



■1 



Male survival rates by single year of age < 65 and 1 value f or > 64. 



Census Bureau age-specific fertility rates for the 2.7 ultimate fertility level. 
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age specific fertility rates for each race.* 

There are a number of program options available to the user. 
For example, columns 18-20 allow the user to choose between two types 
of migration allocations. If a 0.0 is inserted in these columns, the 
user can specify one total migration figure. This total yearly figure 
is allocated by the program to each racial and age group according to 
its current shara of the total population. If the user feels that 
certain age groups are over represented in net migration, he or she may 
insert a 1.0 in columns 18-20. If this is the case, the program will 
look for 66 migration values: 1, 1-64 by single years, and >64. These 
age group figures will be allocated among the various races according to 
their share of the total population. 

Columns 21-25 require the date of the base data population 
figures by the user. For example, if population figures from the 1970 
census are used, the correct number to be inserted would be 1970. « 

A choice of output form is also provided. If the user desires 
the detailed output shown in Tables 13-15 (pp, 58-60), a 010 is inserted 
into columns 28-30. A 1«0 in these columns reduces the output to that in 
Figure A-3. 

As mentioned, the program requires base population data for 66 
age groups: 1 year old, 1-64 by single year of age, and >64 years old. 
If this data is available, a 0.0 should be put in columns 33-35. Often 
for local areas, age data is available by 5 year age groups only. If 
this is the case, insert a 1.0 in columns 33-35 and 14 values for base 
population in the appropriate place. The 14 values should correspond 

.*The computation method is shown on page 55 « 
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FIGURE A-3 
SUMMARY OUTPUT 





<5 


5-9 


10-16 


15-19 


20-24 


25-29 


30-34 


35-39 


40-44 


45-49 


50-54 


55-59 


60-64 


>64 


Total 


1970 


207.3 


253.6 


261.7 


238.1 


178.9 


187.3 


170.9 


152.7 


149.7 


178.9 


125.0 


107.5 


94.1 


241.0 


2516.7 


1971 


211.0 


245.0 


264.3 


244.5 


195.3 


184.7 


172.4 


154.6 


150.7 


150.8 


130.4 


110.4 


95.7 


246.0 


2555.9 


1972 


213.7 


235.1 


265.6 


251.0 


204.6 


188.1 


176.0 


157.7 


151.5 


150.4 


136.8 


112.8 


97.7 


251.0 


2592.0 


1973 


2'',7 


224.5 


265.4 


256.9 


215.9 


186.5 


182.8 


161.7 


152.6 


150.7 


141.7 


115.3 


99.5 


256.7 


2624.6 


1974 


• 211.1 


216.2 


265.0 


261.7 


229.3 


183.7 


188.1 


167.3 


154.0 


149.9 


146.0 


118.0 


101.7 


262.3 


2654.3 


1975 


203.0 


211.7 


m 


267.8 


242.9 


182.3 


190.8 


173.9 


154.7 


150.6 


148.2 


122.5 


102.9 


269.3 


2680.5 
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to the 13 five year age groups less than 65 years of age and the greater 
than 65 age group. The program will then take each five year block and 
allocate it to the individual years according to the proportions observed 
in the 1970 California census.* 

In columns 38-40 the user inserts the number of years desired in 
the projection procedure. For example, if 20 years into the futuce is 
the desired number, then 20.0 is inserted in columns 38-40. Presently, 
the program is set up to handle a maximum of 20 years. 

If the user prefers to utilize trended fertility rates (as was 
done for the Santa Barbara County lower bound projection), a 1.0 should 
be placed in columns 43-45. In this case, the computer will ignore any 
fertility rate information contained in the first 15 columns of the 
assumption d<uta card. Instead, the computer will look for an additional 
data card (trend card) immediately following the assumption data card. 
This trend card contains the initial and ending fertility rates for 
each population group. Figure A-4 shows the trend card for the lower 
bound Santa Barbara County projection. This card tells the computer to 
allow the fertility rate for white women to fall, over the projection 
period, from 2.2 to 1.3.** Similarly, the fertility rate for Spanish 
surname women falls from 3.7 to 2.2 over the five year projection period. 
As the black population was not included in the projection, columns 11-20 
are left blank. If the user prefers to ignore any trends in fertility 
rates, then a 0.0 should be placed in columns 43-45 and the trend card 

*The allocation scheme has been previously described in the body of the report. 

**Note that these fertility rates are also allocated 3 columns each, end on a 
column number divisible by 5, and have a decimal point In the middle of each 
3 column block. 
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FIGURE A-4 



FERTILm RATE TREND CARD 
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should be ommltted.. It is Ijnportant to note the placement of each number. 

The next set of card(s) provides the program with the necessary 
annual migration data. If there is a 0.0 in columns 18-20, then a total 
migration figure should be specified (right justified) in the first five 
columns of this card.* For example, the number 50.1 might represent an 
annual total migration of 50,100. This is the only migration card needed 
if a 0.0 is specified on the assumption card. On the other hand, if a 1.0 
is specified in columaa 18-20, then 66 specific migration values for each 
age <65 and one value for the population >64 must be printed on 5 data 
cards with 5 columns for each value. 

The next set of data is the base population figures. If a 0.0 
is in columns 33-35, the user must input 66 base population values for 



*A decimal point must be included in column 4 of each 5 column block for 
both options and for both migration and base data figures. 



^01 



each sexual and ethnic group. Each age group has 5 columns including 1 
space to the right of the decimal point. For example, 14.8 in the first 
five column block of the first data card in this group will be read as 
the number of individuals less than 1 year of age for white males. In this 
case, the number might stand for 14,800. 

If a 1.0 has been inserted into columns 33-35, the user need only 
supply 13 population values for the previously described five year age 
groups <65 and a value for the population >64. Each of these values are 
also allocated 5 columns with the deciinal point in column 4 of each 5 
coltimn block. 

In either of the above cases, base data should be supplied for 
each sex and racial group. If the analyst is not interested in disaggrega- 
ting the racial groups, blank cards must be put in the data deck. For 
example, suppose the analyst is only interested in-.-projecting the white 
and Spanish surname population and a 1.0 is specified in columns 33-35 
of the assun5)tion card. In this case, the sequence for the base population 
cards would be the following: two data cards, each with 14 values, corres- 
ponding to the white male and white female population distributions; two 
blank cards for the excluded black male and female distributions; and two 
final cards, with 14 values each, corresponding to the Spanish surname male 
and female population distributions. 

Figure A-5 shows the user inserted data cards corresponding to the 
Santa Barbara County lower bound projection. Note carefully the placement 
and descriptions of all numbers. The above instructions should be sufficient 
to get the program working. However, any qualified programmer should be 
able to assist in technical or methodological problems. 
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FIGURE A-5 
USER INSERTED DATA CARDS 



ZA.5 32.0 27.9 S^.fe 19.9 16.9 i5.A 15.4 13.6 iO. l 3. 5 6.6 5.0 13. g 
25. 4. 29.9 E9.6 24.9 _ir.5 \6.7 1S.5_ H.4 Ig.y 1 1 . 8~rT9 5.^ J. 1 U.S 



77. S 92^100.0 95.6 65". I 74.9 65^276179 j63T3""^:5^5~ 9 49.9 4^7^2975 
79?6100.4104":£ 93.0 76":^ 7?:? 63.5 60TO~6l.S !52.7 4S.8'37.7 856.5 

13.5 

Z.SL 1.3 3.7 2.2 _~ 

1.^ a 3.0 0. 1970. 0. 1. 5." l.O — 



0 0 0 0 3 0 0 : 0 0 0 0 0 0 r 0 0 : 0 0 0 0 0 : 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 2 ] 4 S i I I 9 >0"l!lJHI5tSlMllS!0!l!!!J!4!5!l!rH!SJ0 3l J!HJ4J5JIJMIJSM4l«4J 44 45 4S4r4l« 50 5l5!5J 54 55 56 5MI5S60{l6!SJMS5S88/SI8S/0/l/!H»)5lt)ni»ll 

11. n 1 11 11 1 1 1 11 11 11 1. 11 1 1 11 11 1 11.11 n 1 n 11, 1 n n 1 1 n n n.n n n n 1 1 1 1 1 1 11 1 1 11 1 1 11 

7 222222 222 222222 2222222 22222222 222222222222 222 222 2 22 22 2 2222 2222 2 2 222 2 22222222222 
3 3 3 . 3 3 3 3 . 3 3 3 .. 3 3 3 3 . 3 3 3 3 3 . 3 3 3 . 3 3 3 3 .. 3 3 3 3 . . 3 3 3 3 . .3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 



5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 S 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 C 6 6 6 G 6 

iiiiuiiuuuuuuiuuuuuumummumuumTnunuumu in inn 



9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 3 9 ' 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 S 9 9 9- 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

.1 2 ] 4 5 ( ; t 9 •«"J4J^*151Sin«IS!0!n2 2K4 25!6!;!9!9 30JljnJ34J5in;3S3J 40 4U!<3 44 4546 4r<l4H0 5l5!5JMS5 56 5r58i160SI6ajtU5i;6 6^ 



ERIC 



103 

89 



FIGURE A-5 
USER INSERTED DATA CARDS (CONTINUED) 



Spanish surname female population by 5 year age groups < 65 and 1 value for > 64 
Spanish surname male population by 5 year age groups < 65 and 1 value for > 64 
Black female population by 5 year age groups < 65 and 1 value for > 64. 
Black male population by 5 year age groups < 65 and 1 value for > 64. 
White female population by 5 year age groups < 65 and 1 value for > 64. 
White male population by 5 year age groups < 65 and 1 value for > 64. 
Estimated total annual migration. 

Fertility rate trends: White women - 2.2 to 1.3. over projection period. 

Black women - ommitted. 

Assumption data card. ' Projection period. 

- Ultimate fertility rate for White women. 

- Ultimate fertility rate for Black women. 

- Ultimate fertility rate for Spanish surname women. 

" ^tfTnf'^u ^ll°"^i°^/hoice: 0.0 allows specification of a single migration value, 

- Date of base population data. 

- Choice of output: 0.0 produces detailed output. 

- Age group allocation: 1.0 allows base data to be specified by 5 year age groups 

< 65 and 1 value for > 64. 

- Number of projection years. 

.-Fertility rate trends: 1.0 tells program to ignore columns 1-15 of assumption data 

card and instead look for a trend card to follow immediately. 



Ignored due to 1.0 in columns 43-45 
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FOOTNOTES 



U.S. Bureau of the Census, Current Population Reports , Series P-25, 
No. 601, "Projections of the Population of the United States: 1975 to 2050 " 
Washington, D.C., 1975. p. 24. ' 

2) Ibid ., p.l. 

3) U.S. Bureau of the Census, Current Population Reports . Series P-25, 
No. 614, "Estimates of the Population of the United States, by Age, Sex, 
and Race: 1970 to 1975," Washington, D.C., 1975. p. 4. 

4) U.S. Bureau of the Census, Statistical Abstract of the U.S.: 1974 . 
Washington, D.C., 1974. [ 

5) Op. Cit .. Current Population Reports . Series P-25, No. 601, p. 23. 

6) Ibid ., p. 22 

7) Ibid., p. 22. 

8) H. Fox, Population Forecasts and their Implications for Public Policy . 
(General Research Corp.: 1974) p. 16. 

9) Population Research Unit: California, Population Estimates for 
California Counties . Report 75 E-2. p. 1. 

10) California Department of Finance, Population Projections for Cali- 
fornia Counties 1975-2020 . Report 74 P-2. p. 4. 

11) Ibid., p. 3. 

12) Op. Cit .. Population Research Unit: California, p.l. 

13) Ventura County Environmental Resource Agency, Population. No. 50 
(1975) p.l. 

14) U.S. Bureau of the Census, Current Population Reports . Series P-20, 
No. 277, "Fertility Expectations of American Women: June 1974," Washington. 
D.C., 1975. 

15) Op. Cit. . Population Research Unit: California, p. 2. 

16) Thomas Marcin, The Effects of Declining Population Growth on the 
Demand for Housing . U.S. Deparment of Agriculture (St. Paul, Minn., 1974) 
p. 3. 
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17) H. Ibx. Private correspondence to Santa Barbara County Supervisor 
R. Kallman. 

18) Telephone call to San Bemadino County Planning Department. 

19) U.S. Bureau of the Census, Current Population Reports , Series P-25, 
No. 614, "Estimates of the Population of the United States, by Age, Sex, 
and Race: 1970 to 1975", U.S. Govemiuent Printing Office, Washington, D.C., 
1975. p. 125. 

20) Santa Barbara News-Press (Santa Barbara, Ca.) 25 January 1970, p. E 

21) Ibid ., p. E-5. 

22) Forecasting Occupational Opportunities: Quantitative Procedures 
and a Case Study of Santa Barbara County , General Research Corporation. 
(Santa Barbara, California), 1972. 

23) Population Research Unit: California, Provisional Projections of 
California Counties to 2000, (Sept. 15, 1971). 
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